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INTRODUCTION
In 1998the samplingof aquaticmacro-invertebratesfor the biologicalassessmentof river quality
was carried out throughout the United Kingdom. This task was undertaken by the Environment
Agency(The Agency)in EnglandandWales,the ScottishEnvironmentProtectionAgency (SEPA)
in Scotland and the IndustrialResearch and TechnologyUnit (RTU) undertook the work in
NorthernIreland.
Each organisationemployedstandardcollectionproceduresas used in the 1995 General Quality
Assessment (GQA) Survey. The samplingstrategy was therefore compatiblewith RIVPACS
(River InVertebratePredictionAnd ClassificationSystem),a computer model developed by the
Instituteof FreshwaterEcology(IFE). Sampleswere sortedfor the familiesof macro-invertebrates
includedin the BiologicalMonitoringWorking Party (BMWP) system. For each site the taxa
presentwere recorded on a standarddata sheet. Althoughattemptshad been made to standardise
sampleprocessingand recordingtechniques,thesedidvarysomewhatfromRegionto Region.
In view of the numberof staffinvolvedand the variabilityof sampleprocessingtechniques, it was
recognisedthat a qualityassuranceexercisewas necessaryto minimiseand quantifyerrors. Each
laboratoryappointedat least one experiencedanalystto act as an internalanalyticalqualitycontrol
(AQC) inspector. These inspectors re-sorted 10% of the laboratory's samples, those samples
chosen for re-sortingbeing selectedrandomly. In addition,1.1±was contracted to undertake an
independent,externalaudit of the qualityof the laboratoryanalysisof biologicalsamplesfor each
Agencyand SEPAregionandfor IEtTU.Thiscommissionwas consistentwith the auditperformed
by IFE for the National River QualitySurveysin 1990 and 1995 and for the routine biological
monitoringof river siteseachyear between 1991and 1994and againin 1996and 1997. The audit
for the Agency comprisedtwo elements.The AQC Audit provided a measure of the quality of
performanceof the AQC inspectors. ThePrimaryAuditprovidedan independentassessmentof the.
qualityof the data, since this was not adjustedfor errors identifiedby either of the other quality
assuranceprocedures.
This report presentsthe results of the audit of 489 samplesthat were sorted and identifiedby the
Agency'sprimaryanalysts. Ten samplesfrom SouthernRegionwere analysedusing non-standard
methodologyand are not includedin the statisticalanalysesfor those laboratories. The results of
the AQC Audit, detailingthe qualityof the Agency'sinternalAQC inspectionsof 416 samples,are
reportedseparately(Gunnet aL, 1999).
SAMPLESELECTION
Samplesfor audit were selected internallyby each of the organisationsbeing monitored. The
methodof selectionused by the Agencyis describedin EnvironmentAgency(1996). The number
of samples selected for audit varied between laboratoriesand the biologists processing these
samples had no prior knowledge of which samples were to be audited. Laboratories were
instructedto send to IFE samplesthat had been processedtwice (once for primary analysisand
once for internal AQC inspection). Those which analysedan insufficientnumber of samples
throughoutthe yearto providethe requisitenumberof AQC-inspectedsamplesfor the audit sent as
manyAQC-inspectedsamplesas they couldandmadeup the numberwith sampleswhich had been
analysedjust once. The mannerof sampleselection,whichbiologistswould be monitored and the
numberof auditsamplesfi-omeachseason,were leftto the discretionof the organisation,withinthe
limitsof the total numberof samplesthat la was contractedto audit.
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3. SAMPLE PROCESSING
The normalprotocol for Agency,SEPA and IRTU biologistswas to sort their sampleswithinthe
laboratory and to select examples of each scoring taxon within the BMWP system. The
invertebrateswere placed in a vial of preservative(4% formaldehydesolutionor 70% industrial
alcohol) and the BMWP taxa were listed on a data sheet. The vial of animalsand the sorted
materialwere then returnedto the samplecontainerand preservativeadded. Samplesfor internal
AQC analysisshould have been sorted in the same manner as the primaryanalysis. The AQC
inspector's task includedconfirmingthe identificationof the contentsof the vialand the correctness
of the data sheet. Any additionaltaxa found at AQC were to be placedin a separatevialwithout
alteringthe contentsof the primaryanalyst'svial,althoughthisinstructionwas not alwaysfollowed.
Each sampleavailableto IFEfor auditshouldhaveincluded:
i) a data sheetcontaininga listof the BMIATPfamiliesfoundinthe sample.
a vialor vialscontainingrepresentativesfromeachfamily.
the preservedsample.
When thesethree elementswere present,the sequenceof operationsat WEwas as follows:
The remainderof the samplewas sorted,without referenceto the data sheetor to the vials •
of animals,andthe BMWPfamiliesidentified.
The familiescontainedwithinthevialswere identified.
A comparisonwas made betweenthe listingof familiesand those foundin the sampleby
A comparisonwas made betweenthe listingof familiesand those identifiedfrom the vials
by IFE
"Losses"or "gains"from the originallistingof familieswere noted. In the case of "gains",
each additionalfamilywas identified,wherepossible,to specieslevel,in order to clarifyany specific
repetitiveerrors. Singlerepresentativesof a "gained"taxonwere notedas such.
0 An error code, selectedfrom a list on the result sheet,was assignedby the FE auditor for
each "loss"or mgain".
Occasionallya sampledid not includea vialcontainingrepresentativeexamplesof the familieslisted
on the data sheet,while some arrivedwith the vial damagedin transit such that the representative
specimenswere no longer separated. For these samples,only operationsa), c), e) and 0 above
were appropriate.
Several directiveswere issued to TE relating to the treatment of BMWP taxa. Every taxon
recorded on the data sheetmust be supportedby a voucherspecimenof that familyin the vial (or,
for very large specimens,left in the sample). The only exceptionsto this rule were the native
crayfish,Austropotamobiuspallipes, the medicinalleech,Hirudomedicinalisand the pearl mussel,
Margarinferamargarinfera(whichdoesnot belongto a BMWPfamily),allof whichare protected
species. Where possible,WE gave the benefit of doubt to the analystin cases of the "loss" of
Planariidae,specimensof whichhavebeenknownto disintegratein preservative. Animalsdeemed
to havebeendead at the timeof sampling,cast insectskins,pupalexuviaeand emptymolluscshells
were to be excluded from the listing of familiespresent. Isolated posterior ends of "living"
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specimenswere not acceptableas records of a taxon. In these cases, thorax plus abdomen was
deemed acceptablebut abdomen only was deemed unacceptable. Terrestrialrepresentatives of
BMWP scoring familieswere also to be excludedfrom the audit. For this reason, Clambidae,
Chrysomelidaeand Curculionidae,whichappearin the BMWPlist,were excludedfor the purposes
of the audit sincemost representativesof thesefamiliesare, at best, onlysemi-aquatic.Trichopteran
pupae, althoughnot routinelyidentifiedby many biologists,were to be includedin the listing of
families.
4. REPORTING
The results of each sample audit were recorded on a standard report form and sent to the
appropriateRegionalBiologist. Examplesfor PrimaryandAQC Auditsof the same site are shown
in Figures 1 & 2. 1FEwere inatructednot to includecopiesof these forms in the report but that
eachregionwould keep their own formsas an appendixto this report. For audit sampleswhere a
vialof animalswas included,the comparisonbetweenthelistingof familiesand the taxa foundin the
vial by 1FEwas shown in the sectionof the report formheaded "VIAL". Discrepanciescould be
due to carelessness,misidentificationsor errors in completingthe data sheet listing the families
present. Familiesnot on the listingbut foundby IFE mthe remainderof the samplewere enteredin
the section of the report form headed "SAMPLE"under "AdditionalBMWP taxa found by 11E".
This sectionalso includedtaxa addedby the internalAQC analyst. Taxa recorded here represent
familiesmissedby the analyst(s)on sortingthe sample. When the familieslisted as "losses"in the
firstsectionof the report formwere comparedwith the fill list of familiesrecordedin the sampleby
WE, some apparent losses from the vial were offset by the presence of those families in the
remainderof the sample. These taxa were thereforelistedboth as "losses"from the vial and as
"gains"from the sampleandwere neithera net lossnor a net gain. In these cases, the familieswere
markedwith an asteriskin bothboxes. Sucherrorsarenotedas "omissions".
Speciesidentifications,state of development(eg adultor larvalcoleopterans)and the presenceof a
singlerepresentativeof a familywithin the remainderof the samplewere recorded in the centre
sectionof the report formunder "speciesname".
1FEwas asked to interpreteach error to providea possiblecause. An error code, selectedfrom a
listof optionsat the foot of eachresult sheet,was enteredagainsteach taxon in the columnheaded
"Presumedcauseof error".
For those samplesinwhichthe vialof animalswas damagedor missing,the "VIAL"sectionsof the
report form were not applicable(N/a). Familiesnot on the list but present in the sample were
enteredin the sectionunder "SAMPLE": "Additionaltaxe as before. Familiesrecorded on the list
but not foundby IFE were indicatedin the sectionabovethis. If the vial of animalswas retainedby
the sorter, entriesin thisbox couldincludethe solerepresentativeof a familywhichwas removed,a
familyseen at the site which escaped or was released(withoutmention being made on the data
sheet),inaccurateidentificationor thewrongfamilyboxbeingtickedon the data sheet.
The finalsectionof the resultsheet summarisesthe audit,givingdetailsof the numbers of "losses",
"gains"and "omissions",togetherwith the net effectson BMWP score and the number of scoring
taxa.
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Figure1. An exampleof a PrimaryAuditresultsheet
EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION: Example
WATER-
COURSE:BeautifulRiver
SITE: Utopia
LABORATORY:Example DATE:01/04/98
PRIMARY AQC
ANALYST:XX ANALYST:YY
SORT/AQC
CODE:0001/AQC01 METHOD:Preserved/Preserved
RESULTSOF PRIMARYAUDIT
Family name Presumed
cause of error
(see footnotes)
VIAL
BMWPtaxa not found in vial
Planorbidae
Terrestrialsnailin vial
Baetidae*
Limnephilidae
AdditionalBMWPtaxa found in vial
Lepidostomatidae
. Lepidostomahirtum(Fabricius)
•SAMPLE
BMWPtan not foundin sam le (forsampleswherevial is brokenor absent)
N/a
AdditionalBMWPtan found in sam le
Baetidae*
Baetisrhodaui(Pictet)
Hydrophilidae Hydraenidae)
HydraenagracilisGermar(a) 1only
Hydroptilidae
Hydroptilasp. (p)
Psychomyiidae(incl.Ednomidae)
Psychomyiapusilla(Fabricius)i only
SUMMARYOF AUDIT
LOSSES: 2 GAINS:4 OMISSIONS: 1 NET EFFECTS:
ONBMWPSCORE 19
ONNO.OFTAXA2
I No representative of family in vial 5 Specimen dead at time of sampling 9 Taxon missed in sorting
2 Alternative terrestrial specimen in vial 6 Taxon in vial but not recorded 10 Unexplained error
3 Posterior end only in vial 7 Mis-identification 11 Taxon added in internal AQC
4 Empty shell or caseor cast skin in Wal 8 Typographical error - wrong box ticked 12 Recorded taxon that was rejected by AQC analyst
Omission(*)= Recorded,notinvialbutfoundbyIFEinsample(nonetlossor gain)
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Figure 2. An exampleof an AQC Audit result sheet
EXTERNAL AUDIT OF BIOLOGICAL SAMPLES
REGION:Example
WATER-
COURSE:BeautifulRiver
SITE:Utopia
LABORATORY:Example DATE: 01/04/97
PRIMARY AQC
ANALYST:XX ANALYST:YY
SORT/AQC
CODE:0001/AQC01 METHOD: Preserved/Preserved
RESULTS OF AQC AUDIT
Familyname Presumed
cause of error
seefootnotes
VIAL
BMWPtaxa not found in vial
Baetidae*
Limnephilidae
AdditionalBMWPtan found in vial
Lepidostomatidae
Lepidostomahirtum(Fabricius)
SAMPLE
BMWPtaxa not found in sam le (foramples wherevialis brokenor absent)
N/a
AdditionalBMWPtaxa foundin sam le
Baetidae*
Baetisrhodani(Pictet)
Hydrophilidae Hydraenidae)
HydraenagracilisGennar(a) 1only •
SUMMARY OF AUDIT
LOSSES: 1 GAINS: 2 OMISSIONS: 1 NET EFFECTS:
ON BMWPSCORE 8
ON NO. OF TAXA 1
1 No representative of family in vial 5 Specimen dead at time of sampling 9 Taxon missed In sorting
2 Alternative terrestrial specimen in vial 6 Taxon in vial but not recorded 10 Unexplained error
3 Posterior end only in vial 7 Mis-identification 11 Taxon added in internal AQC
4 Empty shell or case or cast skin in vial 8 Typographical error - wrong box ticked 12 Recorded taxon that was rejected by AQC analyst
Omission (*) = Recorded,not invialbut foundby IFE in sample(nonet lossor gain)
7
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RESULTS
The results of the PrimaryAuditfor 1998for allAgencyRegionsarepresented,RegionbyRegion,
in Tables 1 to 58. A summaryof the basic audit resultsin terms of losses,gainsand omissionsis
followedby the statisticsof theseregionalauditresultscenteredaroundthe targetof acceptabilityof
no more thantwo missedtaxa per sample. Thesedata are presentedfor eachanalyst,for theirArea
Laboratories and for the Region as a whole. Then followsinfonnationon the net effectsof the
PrimaryAudit on the BMWP score and numberof taxa for the Region's data. These resultsare
again based on the target of no more than two missedtaxa per sample. The figure of 13 for an
acceptableunderestimateof BMWP score is based on twice the averagescore of all taxa in the
BMWP listing(excludingClambidae,Chrysomelidaeand Curculionidae,which are excludedfrom
the audit). Thisaveragescoreis 6.57 Followingthis are listingsfor the Regionof the taxamissed
at familyand specieslevelsin the 1998audit. Tables59 and 60 summarisethe statisticsandeffects
of the 1998PrimaryAuditfor the wholeof the Agency. Tables61 and62givelistingsof alltaxa, at
familyand specieslevelsrespectively,missedin sortingby the Agency'sprimaryanalystsandTables
63 and 64 givesimilarlistingsfor all samplesauditedin 1998for the wholeof the UnitedKingdom
(PrimaryandAQC Audits for AgencyRegionsplussingleAudit for other organisations).Data for
the AQC Auditispresentedin a separatereport (Gunnet al, 1999).
Estimatingsamplebiasesfor the comparemoduleof RIVPACSIII+
The underestimationof the numberof BMWP-scoringtaxa is tenned bias for the purpose of the
compare moduleof RIVPACS ICI+. An estimateof bias is providedby the net gains(numberof
gainsminusnumber of losses). The averagenet gainsfor each laboratory,Regionand the Agency
as a whole are listedin Table60 in the column"meannet effecton no. of taxa". Thesevaluesmay
be used directlyfor RIVPACS. To estimatethe biasover a differentperiodto that coveredby this
audit, it is necessaryto refer to the PrimaryAudit result sheets for individualsamples.Note that
estimatesof bias shouldbe based on the resultsof at least 20 auditedsamples. Furtherinstructions
are giveninClarkeet al. (1997).
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AUDIT OF ANGLIANREGION'S PRIMARY ANALYSTS
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Table 1 The 20
River
samplesauditedfor CentralArea of AnglianRegion
Primary Losses
Analyst
Gains OmissionsSite
Thee Tadlow Bridge Farm EIS 2 0 0
Nar Castle Acre Road Bridge EIS 0 1 1
Grand Union Canal IvinghoeBridge EIS 0 1 0
Wissey IckburyBridge EIS 1 2 0
Fenton Lode


EIS 1 4 0SewardsFarm Bridge
Wissey HilgayBridge EIS 0 3 0
Marley Gap Brook Stocks Bridge US 0 0 0
Hexton Brook ShillingtonRoad Bridge US 1 0 2
RunningWater Ruxox Bridge US 0 0 0
Ouse Sam Jones Mill US 0 1 0
Tove CappenhamBridge US 0 2 0
Hiz CadwellArch US 0 1 1
Middleton Stop Drain MiddletonTown Bridge US 0 2 1
SixteenFoot Drain Horseways Corner SEH 0 0 0
Wissey HilgayBridge SEH 3 1 2
Highlode d/s Ramsey STW SEH 0 • 3 0
Bourn Brook Foxes Bridge SEH 0 2 0
Ten Mile Brandon Creek SEH 0 0 0
Culford Stream West Stowe Road Bridge SEH 0 1 0
Ingol Snettisham WTC 0 8 0
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Table 2 The 20 samplesauditedfor Eastern Area of AnglianRegion


River Site Primary Losses Gains Omissions


Analyst


Butley Creek Low Corner CSA 0 1 1
Chelmer d/s SandfordMill CSA 0 3
Blackwater WickhamMill CSA 0 5
Alde BruisyardArch Bridge CSA 0 2
Deben BarleyFarm CFW 0 1
Intwood Stream Intwood Church Ford CFW 0 2
Gipping d/s ICI Weir CFW 1 •2
ToppesfieldBrook A604 Bridge CFW 0 3
Chad Brook Long Melford EB 0 0
Blackwater ChinaBridge EB 0 0
Yare Bawburgh EB 0 3
Chelmer SpringfieldMill EB 0 1
Colne NunneryBridge JHS 0 4
Roach Rochford Reservoir JHS 1 4
Chelmer Fleck Bridge JMG 0 0
Stour Brundon Mill JMG 0_ 2
Mermaid Brampton Bridge LSM 1 2
Belstead Brook Brook Corner LSM 1 1
Pant Petches Bridge LSM 0 0
Chelmer-BlackwaterCanal Heybridge MJ 0 2
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Table3 The 20 samplesaudited for Northern Area of AnglianRegion


River Site Primary Losses Gains Omissions


Analyst



Glen Kates Bridge CLP 0 3 0
S. Forty Foot Drain SwinesheadBridge CLP 0 1 0
Lower Witham Five Mile House CLP 0 1 0
WillowBrook Pen Green Lane CLP 0 1 0
Nene WollastonMill CLP 0 0 0
North Kelsey Beck u/s R. Ancholme IMC 1 1 0
SwanspoolBrook Wellingborough IMC 0 2 0
Nene White Mills IMC 0 2 0
Welland Sibbertoft IMC 1. 0 0
Rase Bishopbridge IMC 0 1 1
Hog Dyke Raunds IMC 0 0 0
South Forty Foot Drain Donington Bridge IMC 0 0 0
North Gwash Upper HambletonR/B IMC 0 3 0
Gwash u/s Belmesthorpe IMC 1 4 0
WilloughbyHigh Drain


RPC 2 2 0Hogsthorpe
Whaplode WhaplodeMarsh RPC 0 1 0
South Drove Drain Horseshoe Bridge RPC 0 0 0
Nene Warmington RPC• 1 6 0
Ise Burton Latimer RPC 0 2 0
Slea Annick RPC 1 5 0
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Table 4
Analyst/Group
Statistics of the 1998PrimaryAudit for AnglianRegion
n Mean Standard No.samples % samples
gains error >2 gains >2 gains
Highest
no. gains
Meanerrors
(l+g+o)
Standard
error
Central 20 1.60 0.43 4 20.00 8 2.35 0.47
EIS 6 1.83 0.60 2 33.33 4 2.67 0.56
US 7 0.86 0.34 0 0 2 1.57 0.48
SEH 6 1.17 0.48 1 16.67 3 2.00 0.93
WTC 1 8.00 nla 1 100.00 8 8.00 n/a
Eastern 20 1.90 0.32 6 30.00 5 2.15 0.34
CFW 4 2.00 0.41 1 25.00 3 2.25 0.48
CSA. 4 2.75 0.85 2 50.00 5 3.00 0.71
EB 4 1.00 0.71 1 25.00 3. 1.00 0.71
JHS 2 4.00 0.00 2 100.00 4 4.50 0.50
IMG 2 1.00 1.00 0 0 2 1.00 1.00
LSM 3 1.00 0.58 0 0 2 1.67 0.88
MI • 1 2.00 n/a 0 0 2 2.00 n/a
Northern 20 1.75 0.38 5 25.00 6 2.15 0.45
CLP 5 1.20 0.49 1 20.00 . 3 1.20 0.49
IMC 9 1.44 0.47 2 22.22 4 1.89 0.51
RPC 6 2.67 0.95 2 33.33 6 3.33 1.15
AnglianRegion 60 1.75 0.22 15 25.00 8 2.22 0.24
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Table 5 , Net effects of the PrimaryAudit on BMWP score and number of scoring taxa for Anglian
Region
Analyst/ n Mean net % of samples Maximum Mean net % of samples Maximum
Group effect on underestimated underestimate effect on underestimated underestimate
BMWP score by score >13 of BMWP score no. of taxa by >2 taxa of no. of taxa
Central 20


7.45 25.00 46 1.20 20.00 8
EIS 6


8.83 33.33 25 1.17 33.33 3
LJS 7 ' 4.14 14.29 15 0.71 0 2
SEH 6


3.50 16.67 15 0.67 16.67 3
' WTC 1


46.00 100.00 46 8.00 100.00 8
Eastern 20


9.40 25.00 25 1.70 30.00 5
CFW 4


11.75 50.00 23 1.75 25.00 3
CSA 4


12.25 25.00 21 2.75 50.00 5
EB 4


4.75 25.00 16 1.00 25.00 3
JFIS 2


18.00 50.00 25 3.50 100.00 4
JMG 2


5.00 0 10 1.00 0 2
LSM 3


6.00 0 13 0.33 0 1
MI


9.00 0 • 9 2.00 . 0


Northern 20 -


8.55 30.00 . 28 1.40 25.00 5
CLP 5


6.80 20.00 18 1.20 20.00 3
IMC 9


7.78 33.33 28 1.11 22.22 3
RPC 6


11.17 33.33 27 2.00 33.33 5
Anglian 60


8.47 26.67 46 1.43 25.00 8
Region
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Table 6 The familiesmissed by AnglianRegion's primaryanalysts
Family n % of Anglian Region's
missedfamilies
in PrimaryAudit
Hydroptilidae 10 10.53
Caenidae 7 7.37
Planariidae (Mcl.Dugesiidae) 6 6.32
Leptoceridae 5 5.26
Psychomyiidae(incl.Ecnomidae) 4 4.21
Planorbidae 4 4.21
Lymnaeidae 4 4.21
Elmidae 4 4.21
Hydrobiidae (incl.Bithyniidae) 3 3:16
Ancylidae(incl.Acroloxidae) 3 3.16
Scirtidae 3 3.16
Polycentropodidae 2 2.11
Dytiscidae (incl.Noteridae) 2 2.11
Libellulidae 2 2.11
Leptophlebiidae 2 2.11
Coenagrionidae 2 2.11
Corixidae 2 2.11
Baetidae 2 2.11
Simuliidae 2 2.11
Haliplidae 2 2.11
Tipulidae 2 ' 2.11
Goeridae 2 2.11
Glossiphoniidae 2 2.11
Erpobdellidae 2 2.11
Valvatidae 2 2.11
Asellidae 1 1.05
Unionidae 1 1.05
Piscicolidae 1 1.05
Gammaridae(incl. Crangonyctidae)


1.05
Sericostomatidae 1 1.05
Ephemeridae 1 1.05
Gyrinidae 1 1.05
Hydrophilidae(incl. Hydraenidae) 1 1.05
Hydropsychidae 1 1.05
Leuctridae 1 1.05
Limnephilidae 1 1.05
Chironomidae 1 1.05
Neritidae 1 1.05
Ephemerellidae 1 1.05
Total 95 100
16
Table 7 The species missedby AnglianRegion's primary analysts
Species n % of Anglian Region's •
missed species
in Primary Audit
Caenis luctuosa group 5 4.95
Ancylus fluviatilis Muller 3 2.97
Lype sp. 3 ,2.97
Polycelisnigra group 3 2.97
Hydroptila sp. 3 2.97
Oulimniustuberculatus (Muller) 3 2:97
Athripsodes aterrimus (Stephens) 3 2.97
Elodes sp. 3 2.97
Potamopyrgus jenkinsi (Smith) 3 2.97
Habrophlebiafusca (Curtis) 2 1.98
Oxyethira sp. 2 1.98
Lymnaea stagnalis (L.) 2 1.98
Erpobdella octoculata (L.) 2 1.98
Glossiphoniacomplanata (L.) 2 1.98
Gyraulus albus (Muller) 2 1.98
Haliplus sp. 2 1.98
Micronecta sp. 2 1.98
Libelluhdaeindet 2 1.98
Lymnaea peregra (Muller) 2 1.98
Goera pilosa (Fabricius) 2 1.98
Agrayleamultipunctata Curtis 2 1.98
Valvata cristata Muller 2 1.98
Caenis horaria (L.) , 2 1.98
Simulium(Simulium)ornatum group 2 1.98
Orthotrichia sp. 1 0.99
Triaenodes bicolor (Curtis) 1 0.99
Tipula (Yamatotipula) montiumgroup 1 0.99
Mystacides azurea (L.) 1 0.99
Mystacidesnigra (L.) 1 0.99
Orectochilusvillosus (Muller) 1 0.99
Piscicola geometra (L.) 1 0.99
Orthocladiinae 1 O.99
Planaria torva (Muller) 1 0.99
Theodoxus fluviatilis (L.) 1 0.99
Tanytarsini 1 0.99
Sericostoma personatum (Spence) 1 0.99
Potamonectes depressus (Fabricius) 1 0.99
Polycentropus flavomaculatus (Pictet) 1 0.99
Polycelis sp. 1 0.99
Tinodes waeneri (L) 1 0.99
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Table 7 continued
Species


% of AnglianRegion's
missedspecies
in PrimaryAudit
Baetis rhodani (Pictet) 1 0.99
Potamonectes sp. 1 0.99
Lymnaea sp. 1 0.99
Agraylea sp. 1 0.99
Anisus vortex (L) 1 0.99
Anodonta sp. 1 0.99
Antocha vitripennis (Meigen) 1 0.99


1 0.99Armiger crista (L)
Athripsodes cinereus (Curtis) 1 0.99
Bithynia tentaculata (L.) 1 0:99
Cloeon dipterum (L.) 1 0.99
Crangonyxpseudogracilis Bousfield 1 0.99
Cyrnus flavidus Mclachlan 1 0.99
Ithytrichia sp. 1 0.99
Linmephilidaeindet . 1 0.99
Leuctra geniculata (Stephens) 1 0.99
Asellus aquaticus (L.). 1 0.99
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 1 0.99
Dugesia polychroa group 1 0.99
Ischnura elegans (Van der Linden) 1 0.99
Hydropsyche sp. 1 0.99
Hippeutis complanatus (L) 1 0.99
•Ephemerellaignita (Poda) 1 0.99
Ephemera sp. 1 0.99
Elmis aenea (Muller) 1 0.99
Enallagmacyathigerum (Charpentier) 1 0.99
Total 101 100
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Table 8 The 20 samplesaudited for Upper SevernArea of MidlandsRegion
River Site Primary Losses Gains
Analyst
Omissions
Severn Caersws 7 0 2 0


Moelfre Tributary u/s MoelfreHall 7 0 1 0


Leintwardine 7 1 1 0Teme
MW Brook Rockhouse Inn 7 0 0 0
Trannon u/s Cilhaul 7 0 1 0
Stourbridge Roman Road 8 0 0 0
Mantllymsyryn d/s Farm 41 0 2 0
Mor Brook Crosshouses 41 0 2 0
Perry Wykey 45 0 2 1
Newnes Brook A 495 45 0 1 0
Morda A483 45 0 2 0
Lake Tributary u/s Glog 45 0 0 0
Tern Longdon 45 0 3 0
Salwarpe Stoke Prior 45 0 1 0
Perry Platt Bridge 45 0 5 0
Sundorne Upper Astley 45 2 4 0
Caebitra Brook Brompton 48 0 2 0
Hartlebury Brook Titton Bridge 48 0 4 0
ShrawleyBrook B4196 Bridge 48 0 5 0
Blakedown Brook Viaduct 48 0 . 2 1
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Table 9 The 20 samplesaudited for Lower Severn Area of MidlandsRegion
River Site Primary Losses Gains
Analyst
Omissions
Sherbourne Charterhouse 11 0 0 0
Withy Brook High Bridge 11 0 0 0
Painswick Stream Stratford Park 11 0 1 3
Noleham Brook Welford Pastures 11 0 2 0
Wymans Brook d/s PittvilleLakes 11 0 3 0
Stockton Brook u/s R.Stowe 12 0 1 0
Stowe Browns Bridge 12 1 1 0
Alne Wootton Wawen 12 1 2 0
Clifton Brook Post House Hotel 12 0 1 0
Cinderford Brook u/s Culvert 39 0 2 . 0
Pool Brook Hanley Swan 39 0 0 0
CanleyBrook Kenilworth - 39 0 0 0
Ban Brook SalfordPriors 39 0 0 0
Avon Hampton Lucy 39 0 5 . 1
Cannop Brook Newerne 39 0 3 0
Dene d/s KinetonWRW 44


' 2 0
Bow Brook Defford Bridge 44 1 2 1
Badsey Brook Offenham 44 0 3 0
Dimore Brook Elmore 44 0 0 1
Bushley Longdon Brook Queenhill 45 0 0 0*
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Table 10 The 20 samplesauditedfor Upper Trent Area of Midlands Region


River Site Primary Losses Gains Omissions


Analyst



CauseleyBrook Bucknall


0 0


Tame Kingsbury 3 0 1


Sence RatcliffeCuley 3 2 2


Tame Tipton 3 0 0


Bourne u/s ShustokeRes 3 0 2 1
Fowlea Brook LongbridgeHayes 3 0 0


Blythe CheswickGreen 3 0 1


Moreton Brook Confluence 8 0 2


Churnet MiddleHulme 8 0 3 1
At Atherstone 8 0 3


Saredon Brook Great Wryley 8 0 2


GriffinsBrook Bourneville 8 0 0


Dove GluttonBridge 8 0 0


Fowlea Brook LongbridgeHayes 42 0 2


Crane Brook Ashcroft Farm 42 1 3


Cole HoundsfieldLane 42 0 2 1
Blythe Hampdenin Arden 42 0 1


TempleBalsallBrook B4101 Bridge 43 1 3


DidgerleyBrook FillongleyLodge 43 0 2


Swarbourne


47 1 4 1Yoxall
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Table 11 The 20 samplesaudited for Lower Trent Area of MidlandsRegion
River Site Primary Losses
Analyst
Gains Omissions
Oakerthorpe Brook Unspecifiedsite 4 0 0 0
Alfreton Brook Alfreton 4 0 4 0
Normanton Brook d/s Newbold Verdon 4 0 2 0
Rainworth Water Robin Dam Bridge 5 0 1 0
Wye Wye Dale 5 0 2 0
Marton Drain Torksey 5 0 2 0
Bailey Brook MilnhayRoad 5 0 1 0
Peakshole Water d/s Peak Cavern 40 0 0 0
Lea Brook Unspecifiedsite 40 0 3 0
Bottle Brook u/s Kilburn STW 40 0 2 0
Repton Brook u/s Woodville 40 1 0 0
Whitwell Brook A60 40 0 4 0
Papermill Dyke Tickhill 40 0 4 0
Enderby (Huncote) Brook u/s R. Soar 40 0 3 0
Carr Brook Bottle Brook confluence 43 2 2 0
Gotham Brook GlebeFarm 43 0_ 2 0
Eau Scotter 44 1 4 1
Waterton Drain Trent confluence 44 0 1 0
Burton Brook Burton Lazars 44 0 5 1
Gallow Hole Dyke RuffordPark 46 0 1 0
r
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Table 12 Statistics of the 1998PrimaryAudit for MidlandsRegion
Analyst/Group n Mean Standard No.samples % samples
gains error >2gains >2 gains
Highest
no. gains
Mean errors
(l+g+o)
Standard
error
UpperSevern 20 2.00 0.34 5 25.00 5 2.25 0.38
7 5 1.00 0.32 0 0 2 1.20 0.37
8 1 0 n/a 0 0 0 0 n/a
41 2 2.00 0 0 0 2 2.00 0
45 8 2.25 0.59 3 37.50 5 2.63 0.73
48 4 3.25 0.75 2 50.00 5 3.50 0.65
LowerSevern 20 1.40 0.31 4 20.00 5 1.85 0.38
11 5 1.20 0.58 1 20.00 3 1.80 0.80
12 4 1.25 0.25


2 1.75 0.48
39 6 1.67 0.84 2 33.33 5 1.83 0.98
44 4 1.75 0.63 1 25.00 3 2.50 0.65
45 1 0 n/a 0 0 0 0 n/a
Upper Trent 20 1.65 0.27 5 25110 4 2.10 0.39
3 7 0.86 . 0.34 0 0 • 2 1.29 0.61
8 6 1.67 0.56 2 33.33 3 1.83 0.65
. 42 4 2.00 0.41 1 25.00 3 2.50 0.65
43 2 2.50 0.50 1 50.00 3 3.00 1.00
47 1 4.00 n/a 1 100.00• 4 6.00 n/a
LowerTrent 20 2.15 0.33 7 35.00 5 2.45 0.39
4 3 2.00 1.15 1 33.33 4 2.00 1.15
5 4 1.50 0.29 0 0 2 1.50 0.29
40 7 2.29 0.64 4 - 57.14 4 2.43 0.57
43 '2 2.00 0 0 0 2 3.00 1.00
44 3 3.33 1.20 2 66.67 5 4.33 1.67
- 46 1 1.00 n/a 0 0 1 1.00 n/a
MidlandsRegion 80 1.80 0.16 21 26.25 5 2.16 0.19
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Table 13
Analyst/
Group
Net effects of the PrimaryAudit on BMWP score and number of scoringtaxa for Midlands
Region
n Meannet % ofsamples Maximum Meannet % of samples Maximum
effecton underestimated underestimate effecton underestimated underestimate
BMWPscore by score>13 ofBMWPscore no. oftaxa by >2taxa ofno. oftan
Upper Severn 20 10.65 25.00 35 1.85 20.00 5
7 5, 5.40 0 12 0.80 0 2
8 1 0 0 0 0 0 0
41 2 10.50 0 11 2.00 0 2
45 8 11.00 37.50 23 2.00 25.00 5
48 4 19.25 50.00 35 3.25 50.00 5
Lower Severn 20 6.55 15.00 19 1.25 20.00 5
11 5 8.00 . 20.00 17 1.20 20.00 3
12 4 4.00 0 9 015 0 1
39 6 8.17 33.33 19 1.67 33.33 5
44 4 6.50 0 12 1.50 25.00 3
45 1 0 0 0 0 0 0
Upper Trent 20 6.95 15.00 23 1.40 15.00 3
3 7 2.29 0 10 0.57 0 2
8 6 9.50 33.33 21 1.67 . 33.33 3
42 4 6.75 0 12 1.75 0 2
43 2 8.00 0 10 2.00 0 2
47 1 23.00 100.00 23 3.00 100.00 3
Lower Trent 20 9.65 30.00 25 1.95 35.00 5
4 3 9.00 33.33 21 2.00 33.33 4
5 4 . 8.25 25.00 17 1.50 0 •2
40 7 12.00 42.86 25 2.14 57.14 4
43 2 4.00 0 13 1.00 0 2
44 3 12.67 33.33 21 3.00 66.67 5
46 1 3.00 0 3 1.00 0 1
Midlands 80 8.45 21.25 35 1.61 22.50 5
Region
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Table 14 The familiesmissedby MidlandRegion's primary analysts
Family n % of Midlands Region's
missed families
in Primary Audit
Planariidae(incl. Dugesiidae) 12 8.76
Caenidae 9 6.57
Hydrobiidae (incl.Bithyniidae) 8 5.84
Nanorbidae 7 5.11
Glossiphoniidae 7 5.11
Elmidae 7 5.11
Haliplidae 6 4.38
Baetidae 6 4.38
Nemouridae 5 3.65
Sphaeriidae 5 3.65
Gammaridae(Md. Crangonyctidae) 4 2.92
Dytiscidae(incl. Noteridae) . 4 2.92
Lymnaeidae 4 2.92
Tipulidae 4 2.92
Hydroptilidae 4 2.92 _
Limnephilidae 4 2.92
Hydropsychidae 4 2.92
Psychomyiidae(incl. Ecnomidae) 3 2.19
Simuliidae 3 2.19
Leptoceridae . 3 2.19
Ancylidae(Md. Acroloxidae) 3 2.19
Goeridae 3 2.19
Asellidae 3 2.19
Sericostomatidae 2 1.46
Hydrophilidae(incl.Hydraenidae) 2 1.46
Oligochaeta 2 1.46
Chloroperlidae 2 1.46
Polycentropodidae 2 1.46
Taeniopterygidae 1 0.73
Coenagrionidae 1 0.73
Gyrinidae 1 0.73
Erpobdellidae 1 0.73
Gerridae 1 0.73
Physidae 1 0.73
Notonectidae 1 0.73
Leptophlebiidae 1 0.73
Rhyacophilidae(incl. Glossosomatidae) 1 0.73
Total 137 100
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Table 15 The speciesmissedby MidlandsRegion's primaryanalysts
Species n % of MidlandsRegion's
missedspecies
in PrimaryAudit
Potamopyrgus jenkinsi (Smith) 8 5.63
Polycelisnigra group 7 4.93
Caenis luctuosa group 6 4.23
Pisidium sp. 5 3.52
Baetis rhodani (Pictet) 5 3.52
Elmis aenea (Muller) 4 2.82
Lymnaea peregra (Muller) 4 2.82
Glossiphoniacomplanata (L.) 4 2.82
Haliplus sp. 4 2.82
Hydroptila sp. 4 2.82
Gammaruspulex (L.) 3 2.11
Helobdella stagnalis (L) 3 2.11
Polycelis felina (Dalyell) 3 2.11
Armiger crista (L.) 3 2.11
Asellus aquaticus (L.) 3 2:11
Caenis horaria (L.) 3 2.11
Hydropsyche sp. 2 1.41
Plectrocnemia conspersa (Curtis) 2 1.41
Nemurella picteti Klapalek 2 1.41
Hydraena gracilis Germar 2 1.41
Nemoura avicularis Morton 2 1.41
Ancylus fluviatilis Muller 2 1.41
Gyraulus albus .(Muller) 2 1.41
Polycelis sp: 2 1.41
Potamonectes depressus (Fabricius) 2 1.41
Sericostoma personatum (Spence) 2 1.41
Oulimniustuberculatus (Muller) 2 1.41
Silo pallipes (Fabricius) 2 1.41
Brychius elevatus (Panzer) 2 1.41
Chloroperla torrentium (Pictet) 2 1.41
Platambusmaculatus (L.) 1 0.70
Oreodytes sanmarkii (Sahlberg) 1 0.70
Oulimniussp. 1 0.70
Orectochilusvillosus (Muller) 1 0.70
Physa acuta group 1 0.70
Paraleptophlebia submarginata (Stephens) 1 0.70
Tinodes waeneri (L.) 1 0.70
Rhyacophila dorsalis (Curtis) 1 0.70
Simulium(Eusimulium)aurelum group 1 0.70
Simulium(Simulium)noelleri Friederichs 1 0.70
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Table 15 continued
Species


% of Midlands Region's
missed species
in Primary Audit
Simulium(Simulium)ornatumgroup 1 0.70
Tinodes rostocki Mclachlan 1 0.70
Tipula (Yamatotipula) montiumgroup 1 0.70
Tipula sp. 1 0.70
Triaenodesbicolor (Curtis) 1 0.70
Tubificidae 1 0.70
Theromyzontessulatum (Muller) 1 0.70
Baetis vernus Curtis 1 0.70
Notonecta sp. 1 0.70
Lype sp. 1 0.70
Adicellareducta (Mclachlan) 1 0.70
Anabolianervosa (Curtis) 1 0.70
Athripsodes cinereus (Curtis) 1 0.70
Bathyomphaluscontortus (L.) 1 0.70
Brachyptera risi (Morton) 1 0.70
Caenisrivulorum Eaton 1 0.70
Cloeon dipterum (L.) . 1 0.70
Dicranota sp. 1 0.70
Dugesia polychroagroup 1 0.70
Erpobdella octoculata (L.) 1 0.70
Gammarussp. 1 0.70
Limniusvolckmari. (Panzer) 1 0.70
•Anisusvortex (L.) 1 0.70


1 0.70Gerris sp.
Acroloxus lacustris (L.) 1 0.70
Nemoura cinerea (Retzius) 1 0.70
Lumbriculidae 1 0.70
Limnephilussp. 1 0.70
Limnephilidaeindet 1 0.70
Ischnura elegans (Van der Linden) 1 0.70
Hydropsyche siltalai Dohler 1 0.70
Hydropsychepellucidula (Curtis) 1 0.70
Helius sp. 1 0.70
Goera pilosa (Fabricius) 1 0.70
Glyphotaeliuspellucidus (Retzius) 1 0.70
Total 142 100
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Table16 The 20 samplesauditedforDalesArea ofNorthEast Region


River Site Primary Losses Gains Omissions


Analyst



Ouse d/s A64 Bridge (Airlift) CJ 0 1 0
Wharfe Grassington CJ 0 3 0
Wharfe Kettlewell CJ 0 0 0
Ure West Tanfield CJ 0 0 0
Ouse d/s Nidd Mouth (Airlift) CJ 0 1 0
Ouse d/s Nidd Mouth (Sweep) CJ 0 1 0
Wharfe Otley (28.7.98) JMG 0 0 0
Ure Aldwark Toll Bridge (12.8.98) JMG 0 0 0
Wharfe Otley (30.9.98) JMG 0 0 0
•Wharfe Boston Spa JR 0 4 0
Ure Aldwark Toll Bridge (5.5.98) JR 1 3 0
Ouse d/s Moor Monkton (Sweep) JR 0 7 0
Ouse BeningboroughHall (Sweep) JR 0 4 0
Ouse d/s Moor Monkton (Airlift) JR 0 4 0
Ouse Nether Poppleton (Airlift) JR 0 5 0
Ure Boroughbridge (12.8.98) SJL 0 1 0
Ure d/s KilgramBridge SJL 0 0 0
Ure Boroughbridge (30.11.98) SJL 0 1 0
Ure Hawes SW 0 1 0
Ouse Acaster Malbis SW 0 1 0
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Table 17 The 20 samplesaudited for Northumbria Area of North East Region


River Site Primary Losses Gains Omissions


Analyst



East Howle Beck u/s Poachers Pocket CSO FC 0 1 0
Browney A167 Bridge FC 0 0 0
Wear Witton-Le-Wear FC 0 1 1
SrnallhopeBurn d/s Lanchester STW FC 0 1 0
Valley Burn d/s Tudhoe Mill STW FC 0 0 0
Swinhope Burn Swinhope FC 1 0 0
Moors Burn u/s Sedgeletch STW FC 0 0 0
Wear u/s Vinoyium FC 1 4 0
Gaunless South Church FC 0 1 0
Brierdene Burn WhitleyBay JL 0 1 0
Till Doddington Bridge JL 0 1 0
Blyth BellasisBridge JL 1 2 0
Aln Bridge of Aln JL 0 3 0
Wansbeck Bothal Steps • JL 0 0 0
Lewis Burn u/s Visitor Centre VW 0 2 0
South Tyne Warden VW 0 1 0
Don Jarrow Cemetery VW 0 1 0
Derwent Clockburn VW 0 3 0
South Tyne Alston VW 0 2 0
East Allen The Haining VW 0 2 0
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Table 18 The 20 samples audited for RidingsArea ofNorth East Region
River Site Primary Losses Gains Omissions
Analyst
1
3
1
6
2
2
1
1
0
1
0
2
2
1
0
0
0
2
0
0
1
0
0
0
0
0
0•
0
0
0
0
0
0
0
0
0
0
HebbleBrook
WinesteadDrain
West Beck
Rons CliffDike
CountyDike
Hebden Water
Hebden Water
Dearne
Colne
Hipper
Aire
Don
Don
AlcomdenWater
Meanwood Beck
Don
HebdenWater
RamsdenClough
Ryeburn
Hull
d/s Jumples
Patrington Haven
Wansford Bridge
d/s Gunthwaite Bridge
d/s Woodall Beck
u/s Calder
u/s Crimsworth Dean Beck
u/s Clayton West
Colne Bridge
Bobbin Mill Lane
Beal (Airlift)
Oxspring Bridge
id/sBlackburn Meadows
d/sWalshaw Dean Reservoirs
d/s CSO
u/s Morehall
Hebden Stream Gauge
d/s Brownhill Reservoir
Ripponden
Sutton Road Bridge
BM 0
EWS 1
EWS 0
JB 1
JB 0
LA 0
LA 0
LBS 0
LBS 0
LBS 1
LBS 0
MR 0
RM 0
RM 0
RM 0
RM 0
RIVI 0
RT 0
RT 0
RT


35
'Table 19 Statistics of the 1998 PrimaryAudit for North East Region
Analyst/Group n Mean Standard No.samples % samples
gains error >2 gains >2 gains
Highest
no. gains
Meanerrors
(l+g+o)
Standard
error
Dales 20 1.85 0.45 7 35.00 7 1.90 0.46
CJ 6 1.00 0.45 1 16.67 3 1.00 0.45
JMG 3 0 0 0 0 0 0 0
JR 6 4.50 0.56 6 100.00 7 4.67 0.49
SJL 2 0.50 0.50 0 0 1 0.50 0.50
SL, 1 1.00 n/a 0 0 1 1.00 n/a
SW 2 1.00 0 0 0 1 1.00 0
Northumbria 20 1.30 0.25 3 15.00 4 1.50 0.29
FC 9 0.89 0.42 1 11.11 4 1.22 0.52
JL 5 1.40 0.51 1 20.00 3 1.60 0.60
VW 6 1.83 0.31 1 16.67 3 1.83 0.31
Ridings 20 1.15 0.33 2 10.00 6 1.45 0.43
BM 1 1.00 n/a 0 0 1 3.00 n/a
EWS 2 2.00 1.00 1 50.00 3 . 2.50 1.50
JB 2 4.00 2.00 1 50.00


5.00 3.00
LA 2 1.50 0.50 0 ' 0 2 1.50 0.50
LBS 4 0.50 0.29 0 0 1 0.75 0.48
MR 1 0 n/a 0 0 0 0 n/a
RM 5 1.00 0.45 0 0 2 1.00 0.45
RT 3 0 0 0 0 0 0 0
North East Region 60 1.43 0.20 12 20.00 7 1.62 0.23
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Table 20 Net effects of the PrimaryAudit on BMWP score and number of scoring taxa for North East
Region
Analyst/ n Mean net % of samples Maximum Mean net


% of samples Maximum
Group


effect on underestimated underestimate effect on underestimated underestimate


BMWP score by score >13 of BMWP score no. of taxa


by >2 taxa of no. of taxa
Dales • 20 11.15 30.00 39 1.80


30.00 7
CJ 6 8.67 16.67 26 1.00


16.67 3
JMG 3 0 0 0 0


0 0
JR 6 25.17 83.33 39 •4.33


• 83.33 7
SJL 2 3.00 0 6 0.50


0 1
SL 1 3.00 0 3 1.00


0 1
SW 2 5.50 0 6 1.00 • 0 1
Northumbria 20 7.45 25.00 27 1.15


15.00 3
FC 9 4.67 11.11 27 0.67


11.11 3
JL 5 8.20 20.00 23 1.20


20.00 3
VW . 6 11.00 50.00 18 1.83 •


16.67 3
Ridings 20 6.40 10.00 42 1.00


5.00 5
BM 1 4.00 0 4 1.00


0 1
EWS 2 7.00 0 9 1.50


•0 2
JB 2 26.50 50.00 42 3.50 .


50.00 5
LA 2 10.50 0 11 1.50


0 2
LBS 4 2.75 0 7 0.25


0 • 1
MR 1 0 0 0 0


0 0
RM 5 5.00 20.00 15 1.00


0 2
RT 3 0 0 0 0


0 0
North East 60 8.33 21.67 42 1.32


16.67


Region
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Table21 The familiesmissedbyNorth East Region'sprimaryanalysts
Family % of North East Region's
missedfamilies
in PrimaryAudit
Limnephilidae 6 7.89
Hydroptilidae 6 7.89
Leptoceridae 4 5.26
Lepidostomatidae 4 5.26
Elmidae 4 5.26
Caenidae 3 3.95
Sphaeriidae 3 3.95
Calopterygidae 3 3.95
Nemouridae 2 2.63
Planariidae OS Dugesiidae) 2 2.63
Planorbidae 2 2.63
Valvatidae 2 2.63
Chironomidae 2 2.63
Polycentropodidae 2 2.63
Chloroperlidae 2 2.63 _
Psychomyiidae(incl.Ecnomidae) 2 2.63
Gyrinidae 2 2.63
Gamrnaridae(incl. Crangonyctidae) 2 2.63
Ephemerellidae 2 2.63
Dytiscidae (incl.Noteridae) 2 2.63
Simuhidae 2 2.63
Hydropsychidae 2 2.63
Sericostomatidad •1 1.32
Asellidae 1 1.32.
Perlidae 1 1.32
Piscicolidae 1 1.32
Goeridae 1 1.32
Oligochaeta 1 1.32
Beraeidae 1 1.32
Baetidae 1 1.32
Dendrocoelidae 1 1.32
Hydrobiidae (incl.Bithyniidae) 1 1.32
Hydrophilidae (incl. Hydraenidae) 1 1.32
Leptophlebiidae 1 1.32
Leuctridae 1 1.32
Lymnaeidae 1 1.32
Neritidae 1 1.32
Total 76 100
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Table 22 The species missedby North East Region's primary analysts
Species n % of North East Region's
missed species
in Primary Audit
Hydroptila sp. 4 4.94
Caenisrivulorum Eaton 3 3.70
Calopteryx splendens (Harris) 3 3.70
Lepidostoma hirtum (Fabricius) 3 3.70
Chloroperlatripunctata (Scopoli) 2 2.47
Hydropsyche siltalai Dohler 2 2.47
Oulimniussp. 2 2.47
Ithytrichia sp. 2 . 2.47
Limnephiluslunatus Curtis 2 2.47
Gyraulusalbus (Muller) 2 2.47
Elmis aenea (Muller) 2 2.47
Ephemerellaignita (Poda) 2 2.47
Athripsodes sp. 2 2.47
Pisidiumsp. 2 2.47
Piscicolageometra (L.) 1 1.23
Oreodytes sanmarkii (Sahlberg) 1 1.23
Orectochilusvillosus (Muller) 1 1.23
Nemoura avicularis Morton 1 1.23
Naididae 1 1.23
Mystacidesazurea. (L.) 1 1.23
Nemoura cambricagroup 1 1.23
Sericostomapersonatum (Spence) 1 1.23
Valvata piscinalis (Muller) 1 1.23
Valvata cristata Muller 1 1.23
Theodoxusfluviatilis (L.) 1
_
1.23
Sphaeriidaeindet 1 1.23
Simuliumsp. 1 1.23
Simulium(Simulium)omatum group 1 1.23
Silo sp. 1 1.23
Polycelisfelina (Dalyell) 1 1.23
Psychomyiapusilla (Fabricius) 1 1.23
Prodiamesinae 1 1.23
Potamopyrgusjenkinsi (Smith) 1 1.23
Potamophylaxcingulatus/latipennis 1 1.23
Potamonectes depressus (Fabricius) 1 1.23
Polycentropusflavomaculatus (Pictet) 1 1.23
Lype sp. 1 1.23
Caenisluctuosa (Burmeister) 1 1.23
Agabus sp. 1 1.23
Asellusmeridianus Racovitza 1 1.23
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Table 22 continued
Species % of North East Region's
missed species
in PrimaryAudit
Athripsodes albifrons (L.) 1 1.23
Habrophlebia fusca (Curtis) 1 1.23
Beraea mains (Curtis) 1 1.23
Lynmaea peregra (Muller) 1 1.23
Ceraclea nigronervosa (Retzius) 1 1.23
Chironomidaeindet 1 1.23
Crangonyxpseudogracilis Bousfield 1 1.23
Crenobia alpina (Dana) 1 1.23
Cyrnus flavidus Mclachlan 1 1.23
Leuctra fusca (L.) 1 1.23
Baetis vernus Curtis 1 1.23
Dendrocoelum lacteum (Muller) 1 1.23
Limnephilidaeindet 1 1.23
Lepidostomatidae indet 1 1.23
Hydraena gracilis Germar 1 1.23
Halesus radiatus (Curtis) 1 1.23
Gyrinidaeindet 1 1.23
Gammaruspulex (L.) 1 1.23
Dugesia polychroa group 1 1.23
Drusus annulatus (Stephens) 1 1.23
Dinocras cephalotes (Curtis) 1 1.23
Lumbriculidae 1 1.23
Total 81 100
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Table23 The 20 samples auditedfor CentralArea of North West Region
River Site Primary Losses
Analyst
Gains Omissions
Barden Clough ptc R.Calder AM


2
Wyre Cam Brook AM


2
Crossens Tarleton Runner (11.5.98) AM


2
BlundelBrook Broughton AM 1 0
Conder Old Galgate Bridge AM


0
Eller Brook Burscough Bridge BL


0
Hyndburn Tinker Brook EIG 1 4
PendleWater u/s Barden Lane EIG


2
DuddleBrook ptc R.Ribble • EIG 1 3
Pendle R.Laneshaw EIG


5
Crossens Tarleton Runner (11.11,98) EIG


1
HillylaidPool d/s Royles Brook FD


1
DownhollandBrook DownhollandBrook Hal 1


Ribble Brockholes Bridge HFH


2
Liggard Brook u/s Liggard Road Bridge HFH 1 0
Lune ClaphamBeck HFH


0
Darwen Hole Brook HETI


1
Tun Brook ptc R.Ribble EFH


0
WycollerBeck ptc R.Laneshaw HFH


2
Calder Townley Park KCH


Table 24 The 12 samplesauditedfor Northern Area of North West Region
River Site Primary Losses
Analyst
Gains Omissions
Dubwath Beck NX 198312 AJ 2 0
Mosedale Beck Wallthwaite AJ 0 1
BriggleBeck u/s TBM outfallpipe AJ 0 1
SepulchreBeck d/s Janet Bridge DS 4 3
Lund Beck d/s Ulverston SSO KME 0 2
Levy Beck u/s Ulverston SSO KMF 0 2
Kent u/s BarleyBridge KMF 0 2
Winster Lindeth Road KMF 0 1
Newland Beck A590 Bridge KMF 0 1
Tarn Beck Tongue House NTC 0 0
Poaka Beck u/s WTP discharge NTC 0 2
Irt Forest Bridge NTC 0 1
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Table 25 The 20 samples audited for Southern Area of North West Region
River Site
Cotterill Clough
Birket
Bollin
Irwell
The Fender
Black Brook
Irwell
Mersey
SinderlandBrook
Stewards Brook
Ditton Brook
Bollin
Gowy
Wilson Brook
Goyt
Un-Named Watercourse
Salters Brook
Harrop Brook
Borsdane Brook
Weaver
ptc Bollin
ptc The Fender
ptc R. Dean
Limelight
ptc Birket
ptc R. Goyt
u/s Bury ETW
ptc Padgate Brook
u/s AltringhamETW
Ditton Road
Ditton
u/s RailwayBridge
Stanney
ptc RandalBrook
ptc R. Etherow
d/d BiddulphPark ETW
u/s Ashton Brook
ptc Dean
u/s A58 Bridge
Old Hoolgrave Farm
Primary Losses Gains Omissions
Analyst



AG 1 0 0
AG 1 1 0
AT 1 2 1
DGH 1 1 0
FD 0 1 3
GD 0 3 0
GM 0 2 0
JEB 0 0 0
KA 1 0 0
KA 0 0 0
KA 0 2 0
KA 0 3 .0
LCB 0 0 0
MW 0 1 0
MW 0 4 1
MW 0 6 0
RM Q 2 2
RM 1 0 0
R1VI 1 2 0
RM 0 1 0
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Table26 Statistics of the 1998PrimaryAudit for North West Region
Analyst/Group n Mean Standard
gains error
20 1.55
5 1.20
1 0
5 3.00
1 1.00
7 0.86
1 3.00
12 1.33
3 0.67
1 3.00
5 1.60
3 1.00
20 1.55
2 0.50
1 2.00
1 1.00
1 1.00
1 3.00
1 2.00
1 0
4 1.25
1 0
3 3.67
4 1.25
52 1.50
Central
AM
BL
EIG
FD
1-1FH
KCH
Northern
AJ
DS
KMF
NTC
Southern
AG
AT
DGH
FD
GD
GM
JEB
KA
LCB
MW
ItM
North West Region
0.32
0.49
n/a
0.71
n/a
0.34
n/a
0.26
0.33
n/a
0.24
0.58
0.35
0.50
n/a
n/a
n/a.
n/a
n/a
n/a
0.75
n/a
1.45
0.48
0.19
No.samples
>2 gains
% samples
>2 gains
Highest Mean errors
no. gains (l+g+o)
Standard
error
4 20.00 5 1.90 0.32
0 0 2 1.40 0.40
0 0 0 0, n/a
3 60.00 5 3.40 0.81
0 0 1 2.00 n/a
0 0 2 1.29 0.29
1 100.00 3 3.00 n/a
1 8.33 3 1.83 0.51
0 0 1 1.33 0.33
1 100.00 3 . 7.00. n/a
0 0 2 1.60 0.24
0 0 2 1.00 0.58
4 20.00 6 2.25 0.38
0 0 1 1.50 0.50
0 0 2 4.00 n/a
0 0 I 2.00 n/a
0 0 I 4.00 n/a.
1 100.00 3 3.00 n/a
0 0 2 2.00 .n/a
0 0 0 0 n/a
1 25.00 3 1.50 0.65
0 0 0 0 n/a
2 66.67 6 4.00 1.53
0 0 2 2.25 0.75
9 17.31 6 2.02 0.22
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Table 27
Analyst/
Group
Net effects of the Primary Audit on BMWP score and number of scoring taxa for North West
Region
n Mean net % of samples Maximum Mean net % of samples Maximum
effect on underestimated underestimate effect on underestimated underestimate
BMWP score by score >13 of BMWP score no. of taxa by >2 taxa of no. of tan
Central 20 6.95 20.00 35 1.25 15.00 5
AM 5 3.40 0 8 1.00 0 2
BL 1 0 0 0 0 0 0
EIG 5 15.60 40.00 35 2.60 40.00 5
FD 1 0 0 0 0 0 0
HFI-1 7 3.29 14.29 16 0.57 0 2
KCH 1 21.00 100.00 21 3.00 100.00 3
Northern 12 5.25 16.67 20 0.83 0 2
AJ 3 1.00 0 10 0.00 0 1
DS 1 -12.00 0 -12 -1.00 0 -1
KIVIF 5 9.80 20.00 20 1.60 0 2
NTC 3 7.67 33.33 16 LOO 0 2
Southern 20 5.75 15.00 31 1.20 20.00 6
AG 2 -2.50 0 -2 -0.50 0 0
AT 1 1.00 0 1 1.00 0 1
DGH 1 0 0 0 0 0 0
FD 1 3.00 0 3 1.00 0 1
GD 1 11.00 0 11 . 3.00 100.00 3
GM 1 12.00 0 12 2.00 0 2
JEB 1 0 0 0 0 0 0
KA 4 6.00 25.00 1:7 1.00 25.00 3
LCB 1• 0 0 0 0 0 0
MW 3 20.67 66.67 31 3.67 66.67 6
RM 4 1.75 0 7 0.75 0 2
North West 52 6.10 17.31 35 1.13 13.46 6
Region





46
Table 28 The familiesmissedby North West Region's primary analysts
Family n % of North West Region's
missed families
in Primary Audit
Sphaeriidae 9 13.04
Lymnaeidae 5 7.25
Hydrobiidae (incl.Bithyniidae) 5 7.25
Limnephilidae 4 5.80
Baetidae 4 5.80
Psychomyiidae(Md. Ecnomidae) 3 4.35
Nernouridae 3 4.35
Planariidae(incl.Dugesiidae) 3 4.35
Tipulidae . 2 2.90
Leptoceridae 2 2.90
Hydrophilidae(incl. Hydraenidae) 2 2.90
Physidae 2 2.90
Planorbidae 2 2.90
Hydroptilidae 2 2.90
Simuliidae 2 2.90
Taeniopterygidae •2 2.90
Asellidae 2 2.90
Ancylidae(Mel Acroloxidae) 2 2.90
Caenidae 2 2.90
Leptophlebiidae 1 1.45
Polycentropodidae 1 1.45
Hydropsychidae 1 1.45
Gammaridae(Md. Crangonyctidae) 1 1.45
Erpobdellidae 1 1.45
Dendrocoelidae 1 1.45
Glossiphoniidae 1 1.45
Chloroperlidae 1 1.45
Beraeidae 1 1.45
Sericostomatidae 1 1.45
Elmidae 1 1.45
Total 69 100
_
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Table 29 The speciesmissed by North West Region's primaryanalysts
Species n % of North West Region's
missed species
in PrimaryAudit
Pisidium sp. 8 10.67
Potamopyrgusjenkinsi (Smith) 5 6.67
Baetis rhodani (Pictet) 3 4.00
Lymnaea sp. 2 2.67
Lymnaea truncatula (Muller) 2 2.67
Limnephilidaeindet 2 2.67
Hydroptila sp. 2 2.67
Hydraena gracilis Germar 2 2.67
Caenis rivulorum Eaton 2 2.67
Brachyptera risi (Morton) 2 2.67
Baetis vernus Curtis 2 2.67
Ancylus fluviatilis Muller 2 2.67
Asellus aquaticus (L.) 2 2.67
Simulium(Simulium)ornatum group 2 2.67
Tinodes waeneri (L.) 2 2.67
Gammaruspulex (L.) 1 1.33
Erpobdella octoculata (L) 1 1.33
Elmis aenea (Muller) 1 1.33
Dicranota sp. 1 1.33
Dendrocoelum lacteum (Muller) 1 1.33
Crangonyx pseudogracilis Bousfield 1 1.33
Glossiphoniaheteroclita (L.) 1 1.33
Simulium(Nevermannia)cryophilumgroup 1 1.33
Beraea maurus (Curtis) 1 1.33
Sphaeriidaeindet 1 1.33
Athripsodes cinereus (Curtis) 1 1.33
Armiger crista (L.) 1 1.33
Tipula sp. 1 1.33
Amphinemurasulcicollis (Stephens) 1 1.33
Planaria torva (Muller) 1 1.33
Chloroperla torrentium (Pictet) 1 1.33
Nephrotoma sp. 1 1.33
Tinodes unicolor (Pictet) 1 1.33
Gyraulus albus (Muller) 1 1.33
Planariidae indet 1 1.33
Physa sp. 1 1.33
Paraleptophlebia submarginata (Stephens) 1 1.33
Nemurella picteti Klapalek 1 1.33
Nemoura cambricagroup 1 1.33
Mystacides azurea (L.) 1 1.33
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Table29 continued
Species % of North West Region's
missed species
in Primary Audit
Sericostomapersonatum (Spence) 1 1.33
Physa acuta group 1 1.33
Helobdellastagnalis (L.) 1 1.33
Micropterna sp. 1 1.33
Hydropsyche siltalai Dohler 1 1.33
Potamophylax cingulatus/latipennis 1 1.33
Polycelisnigra group 1 1.33
Polycelisfelina (Dalyell), 1 1.33
Lymnaeaperegra (Muller) 1 1.33
Plectrocnemiaconspersa (Curtis) 1 1.33
total 75 100
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Table 30 The 23 samples
River
ShirleyPond
Test
Crofton Stream
Mopley Pond Stream
Caulbourne
Dever Drainage Ditch
Lymington
Warblington Stream No
Hatchet Stream
Avonwater
2
auditedfor the Hants & Isle
Site
West Margin
Lynch
of Wight Area of Southern Region
Primary Losses Gains Omissions
Analyst
W13 1 1 0
W13 3 2 0
W13 0 0 0
W23 0 0 0
W23 0 0 0
W29 0 0 0
W30 0 1 0
W32 0 2 0
W32 1 2 0
W32 0 0 0
W32 1 1 1
W32 0 1 0
W34 1 4 0
W34 0 2 0
W34 0 0 0
W34 3 2
W34 0 0 1
W34 1 1 3
Crofton DairyFarm
Stanswood
Shalfieet
d/s ConfluenceDitch 1& 2
Boldre Bridge
ChurchPath
St Leonards
Wooton
u/s Routine
d/s SMB CF
d/s The Nythe CF
Road Bridge .
B3385 Bridge
Gaters Ivfill
Lisle Court Road
Hythe
Meon
Bourne Rivulet
Effluent Channel
TitchfieldStream
Hoeford Lake
Itchen
Walhampton Stream
Royal Military Canal
The following sampleswere live-sorted (non-standard.methodology for the laboratory) and are not
included in the statistical analysesin Tables33 and 34.
• Casbrook Stream
Hamble Tributary
Danes Stream Trib
lichen Tributary
Casbrook Common Stream
Control u/s Landfill
Site 3 d/s discharge
u/s Downton Manor Farm
Ditch
RoddingtonForge
d/s BunnyLane Bridge
W9
W13
W29
W32 0
W32 0
0
0
5
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Table 31 The 20 samplesaudited for the Kent Area of SouthernRegion
River Site Primary Losses
Analyst
Gains Omissions
Great Stour Longport Bridge El 0 2 0
Great Stow Bucksford El 0 1 0
Great Stour Horton El 0 0. 0
Wateringbury Stream Wateringbury E2 2 0 0
Hammer Stream lborden Park E2 1 1 0
Medway Bramble Tye Bridge E6 1 2 0
Great Stour ShalmsfordStreet E6 0 3 0
Rother WitherendenBridge £19 0 2 0
Bartley Mill Stream Win Bridge £19 1 3 0
Wateringbury Stream PizienWell Road E28 0 0 0
Grom Burrswood E28 0 0 0
GibbsBrook Brook Farm E31 0 1 0
Rother Udiam E33 0 3 0
Bartley Mill Stream Win Bridge E33 0 1 0
Dour RussellGardens E33 2 1 0
Dour d/s Lorne Road E33 L 2 0


Darent Bridge Cottage E36 0 0 0
Darent Shoreham E36 0 0 0
Medway Teston Bridge E36 0 0 0
Tide Brook d/s WashwellLane E38 1 1 0
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Table 32
River
The 16 samplesaudited for the SussexArea of Southern Region
Site Primary Losses
Analyst
Gains Omissions
Bevem Stream u/s Roadbridge W15 0 3 0
Rother S.AmbershamInvestigation W26 0 0 0
Bull BullBridge W26 0 0 0
Ouse u/s Storm Outfall W31 0 3 0
Bull Tributary Site 5 d/s Vineyard W31 0 0 0
Broad Rife u/s SidleshamSTW W33 1 0 0
Arun Newbridge W33 1 0 0
LidseyRife u/s STW W33 0 2 1
Adur East


W33 0 1 1Hookers Farm
Blakes Gill ScolliersBridge W34 1 3 0
Black Sewer StaplefieldsBridge W34 1 2 0
The followingsampleswere live-sorted (non-standardmethodology for the laboratory) and are not
includedin the statistical analysesin Tables33 and 34
1
W26
W26
8
0
0
BoldingsBrook
Bevern Tributary
Ditch adj Ridgewood
Stream
BarnhamRife
Uck
u/s Road Bridge
u/s Plumpton P/S
u/s Discharge
u/s LisdeyRife confluence
d/s Ridgewood Stream
confluence
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Table33 Statisticsof the 1998PrimaryAuditfor SouthernRegion
Analyst/Group n Mean Standard No.samples % samples
gains error >2 gains >2 gains
Highest
no. gains
Meanerrors
(l+g+o)
Standard
error
Hants & I.O.W. 18 1.11 0.28 2 11.11 4 2.00 0.49
W13 3 1.00 0.58 0 0 2 2.33 1.45
W23 2 0 0 0 0 0 0 0
W29 1 0 n/a 0 0 0 0 n/a
W30 1 LOO n/a 0 0 1 1.00 n/a
W32 5 L20 0.37 0 0 2 1.80 0.58
W34 6 1.67 0.67 2 33.33 4 3.17 1.01
Kent, 20 1.15 0.24 3 15.00 3. 1.60 0.29
El 3 1.00 0.58 0 0 2 1.00 0.58
E2 2 0.50 0.50 0 0 1 2.00 0
E6 2 2.50 0.50 1 50.00 3 3.00 0
E19 2 2.50 0.50 1 50.00 3 3.00 1.00
E28 2 0 . 0 0 0 0 0 0
E31 1 L00 n/a 0 0 1 LOO n/a
E33 4 1.75 0.48 1 25.00 3 2.50 0.50
E36 3 0 0 0 0 0 0 0
E38 1 1.00 n/a 0 0 1 2.00 n/a
Sussex 11 1.27 0.41 3 27.27 3 1.82 0.44
W15 1 3.00 n/a 1 100.00 3 3.00 n/a
W26 2 0 . 0 0 0 0 0 0
W31 2 1.50 1.50 1 50.00 3 1.50 1.50
W33 4 0.75 0.48 0 0 2 L75 0.48
W34 2 2.50 0.50 1 50.00 3 3.50 0.50
Southern Region 49 1.16 0.17 8 16.33 4 1.80 0.23
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Table34
Analyst/
Group
Net effectsof the PrimaryAuditon BMWP
n Mean net % ofsamples
effecton underestimated
BMWPscore by score>13
scoreandnumberof scoringtaxa for SouthernRegion
Meannet % of samples Maximum
effecton underestimated underestimate
no. oftaxa by >2 taxa of no. oftaxa
Maximum
underestimate
of BMVVPscore
Hants& IOW 18 436 11.11 22 0.61 5.56 3
W13 3 -3.33 0 4 -0.33 0 0
W23 2 0 0 0 0 0 0
W29 1 0 0 0 0 0 0
W30 1 7.00 0 7 1.00 0 1
W32 5 5.60 0 10 0.80 0 2
W34 6 9.50 33.33 22 1.17 16.67 3
Kent 20 4.40 15.00 19 0.70 10.00 3
El 3 5.00 0 12 1.00 0 2
E19 2 14.00 50.00 17 2.00 0 2
E2 2 -5.50 0 0 -1.00 0 0
E28 2 0 0 0 0 0 0
E31 1 3.00 0 3 1.00 0 1
E33 4 6.75 25.00 14 1.00 25.00 3
E36 3 0 0 0 0 ' 0 0
E38 1 2.00 0 2 0 0 0
E6 2 12.00 50.00 19 2.00 50.00 3
Sussex 11 4.18 9.09 19 0.91 18.18


W15 1 19.00 100.00 19 3.00 100.00 3
W26 2 0 0 . 0 0 0 0
W31 2 4.50 0 9 1.50 50.00 3
W33 4 -0.50 0 8 0.25 0 2
W34 2 10.00 0 11 1.50 0 2
Southern 49 4.41 12.24 22 0.71 10.20 3
Region
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Table35 The familiesmissedby SouthernRegion's primaryanalysts
Family % of SouthernRegion's
missedfamilies
in PrimaryAudit
Hydrophilidae(incl Hydraenidae) 5 10.00
Valvatidae 4 8.00
Haliplidae 3 6.00 .
Tipulidae 3 6.00
Baetidae 2 4.00
* Leuctridae 2 4.00
Lepidostomatidae 2 4.00
Ephemerellidae 2 4.00
Planorbidae 2 4.00
Hydroptilidae 2 4.00
Lymnaeidae 2 4.00
Nemouridae 1 2.00
Odontoceridae 1 2.00
Sphaeriidae 1 2.00
Piscicolidae 1 2.00 _
Planariidae(ind. Dugesiidae) 1 2.00
Rhyacophilidae(incl. Glossosomatidae) 1 2.00
Sericostomatidae 1 2.00
Physidae 1 2.00
Dendrocoelidae 1 2.00
Libellulidae 1 2.00
Ancylidae(ind. Acroloxidae) 1 2.00
Limnephilidae 1 2.00
Caenidae 1 2.00
Dytiscidae (incl.Noteridae) 1 2.00
Elmidae 1 2.00
Gyrinidae 1 2.00
Heptageniidae 1 2.00
Hydrometridae 1 2.00 •
Hydropsychidae 1 2.00
Ephemeridae 1 2.00
Beraeidae 1 2.00
Total 50 100
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Table36 Thespeciesmissedby SouthernRegion'sprimaryanalysts
Species n % of Southern Region's
missed species
in Primary Audit
Valvata cristata Muller 4 7.69
Haliplus sp. 3 5.77
Ephemerellaignita (Poda) 2 3.85
Hydroptila sp. 2 3.85
Hydraena gracilis Germar 2 3.85
Lymnaeaperegra (Muller) 2 3.85
Libellulidaeindet 1 1.92
Leuctra sp. 1 1.92
Leuctra fusca (L.) 1 1.92
Lepidostomahirtum (Fabricius) 1 1.92
Lepidostomatidaeindet 1 1.92
Nemoura avicularis Morton 1 1.92
Nephrotoma sp. 1 1.92
Odontocerum albicorne (Scopoli) 1 1.92
Physa fominalis (L.) 1 1.92
Pitaria (Pilaria) sp. 1 1.92
Piscicolageometra (L.) 1 1.92
Pisidiumsp. 1 1.92
Planaria torva (Muller) 1 1.92
Rhyacophilasp. 1 1.92
Sericostoma personaturn (Spence) 1 1.92
Ithytrichia sp. 1 1.92
Potamophylaxcingulatus (Stephens). 1 1.92
Baetis rhodani (Pictet) 1 . 1.92
Tipula sp. 1 1.92
Ilybiussp. 1 1.92
Anacaenabipustulata (Marsham) 1 1.92
Anisusvortex (L.) 1 1.92
Baetis sp. . 1 1.92
Bathyomphaluscontortus (L.)


1.92
Beraeodes minutus (L.) 1 1.92
Caenisluctuosa group 1 1.92
.Dendrocoelumlacteum (Muller) 1 1.92
Elmis aenea (Muller) 1 1.92
Ephemera danica Muller 1 1.92
Gyrinussp. 1 1.92
Heptagenia sulphurea (Muller) 1 1.92
Hydropsyche sp. 1 1.92
Hydraena riparia Kugelann 1 1.92
Hydraenatestacea Curtis 1 1.92
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Table 36 continued
Species % of Southern Region's
missed species
in PrimaryAudit
Hydrometra stagnorum (L) 1 1.92
Drusus annulatus (Stephens) 1 1.92
Ancylus fluviatilis Muller. 1 1.92
Total 52 100
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Table37 The 10 samplesaudited for CornwallArea of South West Region
River Site Primary Losses
Analyst
Gains Omissions
MinkFarm Tributary u/s Mink Farm DS 1 1
Pelynt Stream u/s Pelynt STW DS 2 1
TehidyStream Coombe RJW 0 0
LympscottTributary Lympscott RJW 1 0
Porthowan Stream u/s Porthowan STW RJW 0 2
Camel Hendra Barn RJW 1 1
-ThorndonPlantation Trib d/s StarlingRoost SAG 0 2
Tavy HillBridge SAG 0 5
Allen Knightsmill SAG 1 2
Tamar DexbeerBridge SJH 0 2
Table38 The 20 samplesaudited for Devon Area of South West Region
River Site Primary Losses
Analyst
Gains Omissions
Mere Site 1 AD


0


Dean Burn u/s B3380 Bridge AD


0


Caen Tributary d/s Knowle STW AD


0


Otter Tipton St John AD


0


Rothem Bridge AD


0


Torridge
Lew HatherleighBridge AD


1


u/s Ivybridge STW AD


0


Erme
Drimpton Stream u/s Netherhay Ford AD


0


Corry Brook Old Coryton AD


0


Otter Hoemoor Farm AG


1


UmbourneBrook u/s Coly confluence AG


3


Otter ChurchingfordSTW AG


2 1
LilleyBrook u/s Tedburn St Mary STW AG


1


Marwood Stream u/s STW AG


2


Culm u/s FE. Discharge AG


5


Mardle MardleWay AG


1


Axe SeaboroughBridge AG


4


Liverton Brook d/s Liverton PS JB 1 1


Dart d/s BuckfastleighSTW LB


3


Erme SequersBridge TA


3
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Table 39 The 8 samplesaudited for North Wessex Area of South West Region


River Site Primary Losses Gains Omissions


Analyst



Broughton Brook Newbarn AB 0 0


Fivehead Bulford AB 0 0


Wall Brook Cudworth AB 0 0


Parrett Thorney SH 0 1


Cam Tributary d/s Lower Barton SS


0


Melbury Stream Trib 3 u/s Lewcombe Manor WO 0 0


Cam Brookhampton House WO 0 0


Parrett HaselburyBridge WO 0 2


Table 40 The 20 samples audited for South Wessex Area of South West Region
River Site Primary Losses Gains•Omissions
Analyst
Western Avon Tributary u/s Stanton St Bernard STW AJK 0


Cards Mill Tributary


CMH 0 1 0Cards MillFarm
Tarrant Tarrant Rawston CMH 0 1 0
Sharcott Stream d/s MalmesburyPotatoes CMH 1 1 0
Charing Cross Tributary Cards MillFarm CMH 0 0 0
Wylye Kingston Deverill CMH 0 1 0
Tarrant Tarrant Monkton CMH 0 0 0
Hampshire Avon Stratford-sub-Castle CM3-1 1 0 0
Moors d/s IndustrialEstate CMH 0 2 0
South Winterbourne Winterbourne Herringstone 71V1E 0 0 0
North Winterboume WinterbourneKingston JMB 0 0 0
North Winterbourne Marsh Bridge JMB 0 1 0
Jordan d/s Waterside Holiday Park PRH 0 0 0
Wmspit Stream u/s Worth Matravers STW PRH 0 0 0
Winspit Stream d/s Worth Matravers STW PRH 0 0 0
Sharcott Stream u/s MalmesburyPotatoes PRH 0 0 0
Champernhayes Stream Channouth PRH 0 0 0
Tarrant (VsManor Farm PRH 0 2 0
South Winterbourne West Stafford PRH 1 0 0
Bere Stream Weatherby Castle PRH 0 0 0
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Table 41 Statistics of the1998 Primary Audit for South West Region
Analyst/Group Mean Standard No.samples % samples
gains error >2 gains >2 gains
Highest
no. gains
Mean errors Standard
(1-Pg+o) error
Cornwall 10 1.60 0.45 1 10.00 5 2.20 0.42
DS 2 1.00 0 0 0 1 2.50 0.50
RJW 4 0.75 0.48 0 0 2 1.25 0.48
SAG 3 3.00 1.00 1 33.33 5 3.33 0.88
SJH 1 2.00 n/a 0 0 2 2.00 n/a
Devon 20 1.35 0.34 5 25.00 5 1.60 0.35
AD 9 0.11 0.11 0 0 1 0.33 0.17
AG 8 2.38 0.53 3 37.50 5 2.63 0.56
JB 1 1.00 ' n/a 0 0 • 1 • 2.00 , n/a
LB 1 3.00 nk 1 100.00 3 3.00 n/a
TA 1 3.00 n/a 1 100.00 3 3.00 n/a
North Wessex 8 0.38 0.26 0 0 2 0.38 0.26
AB 3 0 0.00 0 0 0 0 0
SH 1 LOO n/a 0 0 1 1.00 n/a
SS 1 0.00 n/a 0 0 0_ 0 n/a
WO 3 0.67 0.67 0 0 2 0.67 0.67
South Wessex 20 0.45 0.15 0 0 2 0.60 0.17
AJK 1 0 n/a 0 0 0 0 n/a
•CMH 8 0.75 0.25 0 0 2 1.00 0.27
JMB 3 ' 0.33 0.33 0 0 1 0.33 0.33
PRI-1 8 0.25 0.25 0 0 2 0.38 0.26
South West Region 58 0.95 0.17 6 10.34 5 1.19 0.18
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Table 42 Net effects of the PrimaryAudit on BMWP score and numberof scoringtaxa for South West
Region
Analyst/ n Mean net % of samples Maximum Meannet


% of samples Maximum
Group


effect on underestimated underestimate effecton underestimated underestimate


BMWP score by score >13 of BMWP score no. of taxa


by >2 taxa of no. of taxa
Cornwall 10 8.00 20.00 29 1.00


10.00 5
DS 2 -1.50 0 5 -0.50


0 0
RJW 4 • 5.50 25.00 20 0.25


0 2
SAG 3 17.00 33.33 29 2.67


33.33 5
STH 1 10.00 0 10 2.00


0 2
Devon 20 7.80 30.00 33 1.15


20.00 5
AD 9 -0.22 0 8 -0.11


0 1
AG 8 14.88 50.00 33 2.25


25.00 5
JB 1 0 0 0 0


0 0
LB 1 23.00 100.00 23 3.00


100.00 3
TA 1 16.00 100.00 16 3.00


100.00 3
North Wessex 8 1.88 0 12 0.38


0 2
AB 3 0 0 0 - 0


0 0
SH 1 3.00 . 0 3 1.00


0 1
SS 1 0 . 0 0 0


0 0
WO 3 4.00 0 12 0.67


0 2
South Wessex 20 1.70 0 11 0.30


0 2
AJK 1 0 0 0 0


0 0
CMH 8 3.00 0 11 0.50


0 2
JMB 3 1.67 0 . 5 0.33


0 1
PRH 8 0.63 0 10 0.13


0 2
South West 58 4.91 13.79 33 0.72


8.62 5
Region
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Table 43 The familiesmissedby South West Region's primary analysts
Family n % of South West Region's
missed families
in Primary Audit
Goeridae 4 7.41
Nemouridae 4 7.41
Hydrophilidae(incl. Hydraenidae) 3 5.56
Baetidae 3 5.56
Planariidae (incl.Dugesiidae) 3 5.56
Elmidae 2 3.70
Gyrinidae 2 3.70
Ancylidae(incl.Acroloxidae) 2 3.70
Psychomyiidae(incl. Ecnomidae) 2 3.70
Rhyacophilidae(Mel Glossosomatidae) 2 3.70
Simuliidae 2 3.70
Limnephilidae 2 3.70
Sericostomatidie 1 1.85
Asellidae 1 1.85
Sphaeriidae 1 1.85 _
Scirtidae • 1 1.85
Polycentropodidae 1 1.85
Planorbidae 1 1.85
Piscicolidae 1 1.85
Philopotamidae 1 1.85


1 1.85Odontoceridae
Leptophlebiidae 1 1.85
Leptoceridae 1 1.85•
Hydroptilidae 1 1.85
Hydropsychidae 1 1.85
Heptageniidae 1 1.85
Haliplidae 1 1.85
Glossiphoniidae 1 1.85
Gammaridae(Mcl.Crangonyctidae) 1 1.85
Dendrocoelidae 1 1.85
Corixidae 1 1.85
Caenidae 1 1.85
Chloroperlidae 1 1.85
Tipulidae 1 1.85
Lepidostomatidae • 1 1.85
Total 54 100
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Table 44 The speciesmissedby South West Region's primaryanalysts
Species n %of South West Region's
missed species
in PrimaryAudit
Baetis rhodani (Pictet) 3 5.56
Silo pallipes (Fabricius) 3 5.56
Hydraena gracilis Germar 3 5.56
Ancylus fluviatilis Muller 2 3.70
Limnephilidaeindet 2 3.70
Orectochilusvillosus (Muller) 2 3.70
Polycelis nigra group


3.70
Psychomyiapusilla (Fabricius) 2 3.70
Protonemura sp. 2 3.70
Micronecta sp. 1 1.85
Nemurella picteti Klapalek 1 1.85
Piscicola geometra (L) 1 1.85
Plectrocnemia conspersa (Curtis) 1 1.85
Odontocerum a1bicome (Scopoli) 1 1.85
Polycelis felina (Dalyell) 1 1.85
Rhyacophila sp. 1 1.85
Sericostoma personatum (Spence) 1 1.85
Simulium(Simulium)omatum group 1 1.85
Simulium(Wilhelmia)sp. 1 1.85
Sphaeriidaeindet 1 1.85
Worma1diasp. 1 1.85
Glossiphoniacomplanata (L.) 1 1.85
Tipula (Yamatotipula) montium group 1 1.85
Caenis rivulorum Eaton 1 1 85
Habrophlebia fusca (Curtis) 1 1.85
Lininiusvolckmari (Panzer) 1 1.85
Amphinemurasp. 1 1.85
Asellus aquaticus (L) 1 1.85
Brychius elevatus (Pan7er) 1 1.85
Agapetus sp. 1 1.85
Chloroperla torrentium (Pictet) 1 1.85
Dendrocoelum lacteum (Muller) 1 1.85
Elmis aenea (Muller) 1 1.85
Hippeutis complanatus (L) 1 1.85
Lepidostomatidae indet 1 1.85
Athripsodes sp. 1 1.85
Hydropsyche siltalai Dohler 1 1.85
Ithytrichia sp. . 1 1.85
Heptagenia sulphurea (Muller) 1 1.85
Goera pilosa (Fabricius) 1 1.85
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Table 44 continued
Species ii % of South West Region's
missed species
in Primary Audit
Gammaruspulex (L.) 1 1.85
Elodes sp. 1 1.85
Total 54 100
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Table45 The 20 samples audited for the South East Area of Thames Region
River Site Primary Losses
Analyst
Gains Omissions
Hogsmill SurbitonHillPark 307 0 1 1
Mole Leatherhead 307 1 1 0
Bourne u/s Thames (21.5.98) 307 1 3 0
BeverleyBrook RichmondPark (14.7.98) 307 1 2 1
BeverleyBrook RichmondPark (7.9.98) 307 0 3 0
Bull Brook WarfieldPark Farm 307 0 0 0
Blackwater GS Swallowfield 307 2 3 1
Bourne u/s Thames (18.11.98) 307 0 4 2
HinleyBrook Fleet 317 0 1 0
StanfordBrook Smarts Heath Lane 317 0 7 1
OakhangerStream u/s Priory Farm 317 0 1 0
Hart Hartford Bridge 317 1 1 0
CranleighWaters u/s CollinsBrook 317 0 1 0
Gatwick Stream u/s Mole 317 0 . 2 0
Thames d/s SkiffClub 317 1 0 0
Hascombe Stream d/s Roadbridge 317 0 1 1
BarkhamBrook Borfield 317 2 4 0
Compton Stream u/s Culvert 317 0 0 0
The Cut . u/s Thames 317 0 0 0
BoveneyDitch u/s Thames 317 0 2 0
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Table 46 The 20 samplesaudited for the North East Area of ThamesRegion
River Site Primary Losses
Analyst
Gains Omissions
Ver ChequersLane DR 0 4 0
Quin BraughingBridge DR 0 3 0
Haley Hill Ditch Buntingford DR 0 0 0
Cuflley Brook CuffleyHill DR 0 0 0
Lee u/s Luton STW DJL 0 3 0
Ingrebourne u/s Weald Brook DJL 0 1 0
Donis Brook Bell Lane JE 0 0 0
G.U.C. Tring JE 0 1 0
Duke of Northumberland Worton Road JE 1 0 0
Stanstead Brook GypsyLane JE 0 3 0
Stort d/s Meesden Bridge JE 0 2 0
Hunsden Brook u/s R.Stort JE 2 3 0
Chess d/s Bois Mill JE 1 0 0
Rib Wadesmill JE 0 2 0
G.U.C. (Denham) u/s A40 JE 1 3 0
Chess Chesham JE 0 3 0
Costons Brook u/s R.Brent KG 0 • 1 0
Beane Watton-at-Stone KG 0 3 0
Ingreboume Harold Court Road KG 0 1 1
Ash Much Hadham KG 0 1 0
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Table47 The 20 samples audited for the West Area of Thames Region


River Site Primary Losses Gains Omissions


Analyst



Tackley Stream d/s Pumping Station DJB 0 2 0
Wye Bassetbury Lane DJB 1 3 0
Lambourn East Shefford(19.5.98) DJB 0 3 1
WorminghallBrook Worminghall DJB HI 2 0
BlunsdenBrook Water Eaton JAB 0 0 0
Sars Brook U/s Lake JAB 1 1 0
Dun Hungerford. JAB 0 6 1
Kennet StitchcombeMill JAB 1 1 0
TuckmillBrook d/s ShrivenhamSTW JAB 0 2 0
Windrush Newbridge JAB 0 7 1
LetcombeBrook d/s Wantage STW JAB 0 4


LydebankBrook East Hendred JAB 0 0 1
NorthfieldBrook Sandford JAB 1 5 1
MarchamBrook Marcham JAB 0 4 0
Lamboum East Shefford(8.9.98) JTT 1 3 3
Lambourn A4 Newbury JTT 0 2 2
Moor Ditch B4016 Appleford JTT 1 4 0
Marcham Brook Fyfield JTT 1 3 1
Wye u/s WycombeMarsh Mill JTT 2 4 0
WheatleyDitch Superstore Car Park JTT 0 1 0
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Table 48
Analyst/Group
Statistics of the 1998 PrimaryAudit for Thames Region
n Mean Standard No.samples % samples
gains error >2 gains >2 gains
Highest
no. gains
Meanerrors
(l+g+o)
Standard
error
North East 20 1.70 0.30 8 40.00 4 2.00 0.32
DJL 6 1.83 0.70 3 50.00 ' 4 1.83 0.70
JE 10 1.70 0.42 4 40.00 3 2.20 0.49
KG 4 1.50 0.50 1 25.00 3 1.75 0.48
South East 20 1.85 0.39 6 30.00 7 2.65 0.51
307 8 2.13 0.48 4 50.00 4 3.38 0.73
317 12 1.67 0.58 2 16.67 7, 2.17 0.69
West 20 2.85 0.42 11 55.00 7 3.90 0.51
DJB 4 2.50 0.29 2 50.00 3 3.25 0.48
JAB 10 3.00 0.80 5 50.00 7 3.70 0.88
JTT 6 2.83 0.48 4 66.67 4 4.67 0.84
Thames Region 60 2.13 0.22 25 41.67 7 2.85 0.28
Table 49 Net effects of the PrimaryAudit on BMWP score andnumber of scoring taxa for Thames
Region
Analyst/ n Mean net % of samples Maximum Mean net


% of samples Maximum
Group


effect on underestimated underestimate effect on underestimated underestimate


BMWP score by score >13 of BMWP score no. of taxa


by >2 taxa of no. of taxa
North East 20 7.65 35.00 19 1.45


30.00 4 i
DJL 6 9.33 50.00 18 1.83


50.00 4
JE 10 6.00 30.00 16 1.20


20.00 3
KG 4 9.25 25.00 19 1.50


25.00 3
South East 20 7.40 20.00 49 1.40


15.00 7
307 8 7.50 37.50 18 1.50


25.00 4
317 12 7.33 8.33 49 1.33


8.33


West 20 12.50 30.00 50 2.35


35.00 7
DJB 4 9.75 0 13 2.00


25.00 3
JAB 10 15.60 50.00 50 2.70 -


50.00 7
TIT 6 9.17 16.67 20 2.00


16.67 3
Thames 60 9.18 28.33 50 1.73


26.67 7
Region
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Table 50 The familiesmissedby Thames Region's primary analysts
Family n % of Thames Region's
missed families
in Primary Audit
Hydroptilidae 13 11.11
Haliplidae 6 5.13
Ancylidae(incl,Acroloxidae) 6 5.13
Hydrobiidae(ind. Bithyniidae) 5 4.27
Planorbidae 5 4.27
Planariidae(md. Dugesiidae) 5 4.27
Sphaeriidae 5 4.27
Valvatidae 5 4.27
Caenidae 4 3.42
Elmidae 4 3.42
Simuliidae 4 3.42
Glossiphoniidae 4 3.42
Psychomyiidae(Md. Ecnomidae) 3 2.56
Oligochaeta 3 2.56
Dendrocoelidae . 3 2.56
Limnephilidae 3 2.56
Lymnaeidae 3 2.56
Hydrophilidae(incl. Hydraenidae) 3 2.56
Beraeidae 3 2.56
Leptophlebiidae 2 1.71
Piscicolidae 2 .1.71
Hydrometridae 2 1.71
EPhemerellidae 2 . 1.71
Scirtidae • 2 1.71
Polycentropodidae 1 0.85
Physidae 1 0.85
Sialidae 1 0.85
Tipulidae 1 0.85
Sericostomatidae 1 0.85
Chironomidae 1 0.85
Goeridae 1 0.85
Notonectidae 1 0.85
Baetidae 1 0.85
Coenagrionidae 1 0.85
Corixidae 1 0.85
Dytiscidae(ind. Noteridae) 1 0.85
Gerridae 1 0.85
Hydropsychidae 1 0.85
Lepidostomatidae 1 0.85


1 0.85Leptoceridae
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Table 50 continued
Family % of ThamesRegion's
missedfamilies
in PrimaryAudit
Leuctridae 1 0.85
Gammaridae(incl. Crangonyctidae) 1 0.85
Asellidae 1 0.85
Libellulidae 1 0.85
Total 117 100
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Table 51 The species missedby ThamesRegion's primary analysts
Species n % of Thames Region's
missed species
in Primary Audit
Hydroptila sp. 11 8.94
Potamopyrgusjenkinsi (Smith) 5 4.07
Pisidiumsp. 5 4.07
Elmis aenea (Muller) 4 3.25
Caenis luctuosa group 4 3.25
Polycelisnigra group 4 3.25
Ancylusfluviatilis Muller 4 3.25
timnephilidae indet 3 2.44
Lymnaeaperegra (Mullet) 3 2.44
Haliplus sp. 3 2.44
Dendrocoelum lacteum (Muller) 3 2.44
Helobdella stagnalis (L.) 3 2.44
Beraeodes minutus (L.) 3 2.44
Halipluslineatocollis (Marsham) 3 2.44
Acroloxus lacustris (L.) 3 . 2.44
Valvata cristata Muller 3 2.44
Piscicolageometra (14 2 1.63
Simulium(Boophthora) erythrocephalum (de Geer) 2 1.63
Oxyethira sp. 2 1.63
Lype sp. 2 1.63
Simulium(Simulium)ornatum group 2 1.63
Tubificidae 2 1.63
Valvata piscinalis (Muller) - 2 1.63
Gyraulus albus (Muller) , 2 1.63
Ephemerellaignita (Poda) 2 1.63
Elodes sp. 2 1.63
Sericostoma personatum (Spence) 1 0.81
Physa sp. 1 0.81
Coenagrionidaeindet 1 0.81
Cercyon sp. 1 0.81
Planorbis carinatus/planorbis 1 0.81
Planorbis sp. 1 0.81
Callicorixapraeusta (Fieber) 1 0.81
Oulimniustuberculatus (Muller) 1 0.81
Bithyniatentaculata (L.) 1 0.81
Sialissp. 1 0.81
Baetis rhodani (Pictet) 1 0.81
Asellusaquaticus (L.) 1 0.81
Tinodes waeneri (L.) 1 0.81
Armiger crista (L.) 1 0.81
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Table 51 continued
Species


% of Thames Region's
missed species
in PrimaryAudit
Anacaena bipustulata (Marsham) 1 0.81
Habrophlebia fusca (Curtis) 1 0.81
Planariidaeindet 1 0.81
Polycentropus flavomaculatus (Pictet) 1 0.81
Hydropsyche angustipennis (Curtis) 1 0.81
Hippeutis complanatus (L) 1 0.81
Simulium(Simulium)noelleri Friederichs 1 0.81
Oulimniussp. 1 0.81
Hydrometra stagnorum (L.) 1 0.81
Hydrometra sp. 1 0.81
Goera pilosa (Fabridius) 1 0.81
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 1 0.81
Lepidostoma hirtum (Fabricius) 1 0.81
Leptophlebiidaeindet 1 0.81
Leuctra geniculata (Stephens) 1 0.81
Mystacides azurea (L.) 1 0.81
Orrnosia sp. 1 0.81
Libellulidaeindet 1 0.81
Orthocladiinae 1 0.81
Notonecta sp. 1 0.81
Oreodytes sanmarkii (Sahlberg) 1 0.81
Gammaruspulex .(L.) 1 0.81
Gerris (Gerris) lacustrii (L.) 1 0.81
Lumbriculidae 1 0.81
Glossiphoniacomplanata (L.) 1 0.81
Total 123 100
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AUDIT OF WELSH REGION'S PRIMARY ANALYSTS
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M
The 20 samplesauditedfor Northern Area of Welsh RegionTable 52
River
Mon CrawcwelltNorth
Mon CrawcwelltNorth
Un-namedWatercourse
Un-named Stream
PlowleyBrook
Nant y Gwyryd
Coddington Brook
Mon Ogwen
Mon Morwynion
AldfordBrook
Mon Morwynion
GolborneBrook
Cadnant
Cadnant
Mon Llugwy
Un-namedWatercourse
Mon Alyn
Un-named Stream
Mon Alyn
Mon Dulas Tributary
Primary
Analyst
Losses Gains Omissions
356 0 0 0
356 0 3 0
358 1 0 0
359 1 0 0
360 0 0 0
360 0 0 0
360 1 0 0
376 0 2 0
376 0 . 1 0
376 0 4 0
376 1 0 0
376 0 1 0
377 0 3 0
377 0 5 0
377 0 0 0
377 0_ 2 0
377 0 1 0
377 0 2 0
377 0 1 0
377 1 3 0
Site
u/s of Leat
d/s of Leat
d/s Lobster Pot
ChurchBay
u/s AldfordBrook
Site 2
Coddington
Nant Ffrancon Site 3
u/s WTW discharge
Lea Hall
d/s WTW Discharge
Milton Green
u/s Bethel STW
S. of Cross Roads
u/s Bridge
d/s GarddFawr Tipping
u/s STW Stream
u/s Garth Tipping
u/s CSO
u/s Betws yn Rhos STW
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The 20 samplesaudited for South Eastern Area of WelshRegionTable 53
River
Nant LLwyn yr Eos
Ebbw Fach
Ebbw
Taff
Tarell
Nant Gledyr
Gwyddon
Rhymney
Nant Myddlyn
GlarnorganshireCanal
Yazor Brook
Nant Merdogg
Cwm Brook
Cwm Brook
Arrow
Elan
Frorne
Frome
Nant Rhydhalog
Worm Brook
Primary
Analyst
Losses Gains Omissions
370 1 2 0
370 0 0 0
370 0 2 0
370 0 2 0
370 1 4 0
370 2 0 0
370 0 2 0
370 0 0 0
372 0 4 0
375 2 2 0
375 0 1 0
375 0 0 0
375 0 1 0
375 0 0 0
375 0 0 0
375 1 1 0
375 0 0 0
375 1 3 0
375 1 1 0
375 0 3 0
Site
d/s Lagoons
d/s SixBellsMinewater
u/s Aiwa
u/s LlwynonReservoir
Brecon
GypsyLane
Picnic Site
u/s Trehir Tip
d/s Cwm Coke Works
d/s Discharges
u/s Wye at Bulmers
d/s SilentValley
d/s Tributary
d/s Road Bridge
u/s Mayglothling
Newydd Bridge
u/s Bishops Frome STW
AvonburyCourt
u/s Nant Dyfrgi
d/s Kenderchurch STW
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The 20 samplesaudited for South Western Area of Welsh RegionTable 54
River
Gwydyll
Gwydyfi
Nant Harvest Hall
Castell
Silo
Rheidol
Cwmnewyddion
Daren/Peithyll
Llynfi
Ystwyth
Taf
Nant Erfin
Goytre
Un-named Watercourse
Blaenpelenna
Gwenffrwd
Pelenna
Man
Narberth Brook
Narberth Brook
Primary
Analyst
Losses Gains Omissions
362 0 1 0
362 0 0 0
362 0 0 0
362 0 0 0
362 0 1 0
362. 0 2 0
362 0 0 0
362 0 1 0
362 0 1 0
362 0 0 0
362 0 3 0
362 0 1 0
363 1 1 0
374 1 5 1
NCW


1 0
NCW 1 3 0
NCW 0 0 0
NCW 0 0 0
NCW 0 2 0
NCW 0 1


Site
u/s Esgair Mywn
d/s Esgair Mwyn
d/s Tyn y Fron
d/s CastellMetal Mine
u/s Daren Mine
u/s CwmRheidolMetal Mine
d/s Mine, u/s Ceunant
d/s Daren Farm
Llangynwyd
u/s CwmystwythMM
u/s Manse!Davies
Site 2, u/s Roadbridge
d/s Discharge2
d/s CwmMawr Metal Mine
Blaenpelenna5a
Site W8002
Site W8003
W037 Man
d/s Concrete bridge
Narberth
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Table 55 Statistics of the 1998Primary Audit for Welsh Region



Analyst/Group ii Mean Standard No.samples % samples Highest Meanerrors Standard


gains error >2 gains >2 gains no. gains (l+g+o) error
Northern 20 1.40 0.34 5 25.00 5 1.65 0.33
356 2 1.50 1.50 1 50.00 3 1.50 1.50
358 1 0 n/a 0 0 0 1.00 n/a
359 1 0 n/a 0 0 0 1.00 n/a
360 3 0 0 0 0 0 0.33 0.33
376 5 1.60 0.68 I 20.00 4 1.80 0.58
377 8 2.13 0.55 3 37.50 5 2.25 0.59
South Eastern 20 1.40 0.30 4 20.00 4 1.85 0.36
370 8 1.50 0.50 1 12.50 4 2.00 0.57
372 1 4.00 n/a 1 100.00 4 4.00 n/a
375 11 1.09 0.34 2 18.18 3 1.55 0.47
South Western 20 1.15 0.29 3 15.00 - 5 1.35 0.39
362 12 0.83 0.27 1 8.33 3 0.83 0.27 .
363 1 1.00 n/a 0 0 I 2.00 n/a
374 1 5.00 n/a 1 100.00


7.00 n/a
NCW 6 1.17 0.48 1 16.67 3 1.33 .0.61
Welsh Region 60 1.32 0.18 12 20.00 5 1.62 0.20
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•Table56 Net effects of the PrimaryAudit on BMWP score and number of scoring taxa for Welsh
Region
Analyst/ n Mean net % of samples Maximum Meannet % of samples Maximum
Group


effecton underestimated underestimate effecton underestimated underestimate


BMWPscore by score>13 of BMWPscore no. of taxa by >2 taxa of no. of taxa
Northern 20 6.40 30.00 25 1.15 20.00 5
356 2 8.50 50.00 17 1.50 50.00 3
358 1 -5.00 0 -5 -1.00 0 -1
359 1 -7.00 0 -7 -1.00 0 -1
360 3 -1.00 0 0 -0.33 0 0
376 5 6.60 20.00 15 1.40 20.00 4
377 8 11.63 50.00 25 2.00 25.00 5
S. Eastern 20 6.45 25.00 23 0.95 15.00 ' 4
370 8 7.00 25.00 17 1.00 12.50 3
372 1 23.00 100.00 23 4.00 100.00 4
375 11 4.55 18.18 22 0.64 9.09 3
S.Western 20 5.75 15.00 21 1.00 10.00 4
362 12 . 5.00 16.67 18 0.83 • 8.33 3
363 1 7.00 0 7 0 0 0
374 1 21.00 100.00 21 4.00 100.00 4
NCW 6 4.50 0 13 1.00 0


Welsh 60 6.20 23.33 25 1.03 15.00


Region
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Table 57 The familiesmissed by Welsh Region's primary analysts
Family n % of Welsh Region's
missedfamilies
in PrimaryAudit
Sphaeriidae 5 7.35
Oligochaeta 5 7.35
Ancylidae(Md. Acroloxidae) 4 5.88
Nemouridae 4 5.88
Dytiscidae(incl. Noteridae) 3 4.41
Psychomyiidae(Md. Ecnomidae) 3 4.41
Limnephilidae 2 2.94
Leuctridae 2 2.94
Hydropsychidae 2 2.94
Piscicolidae 2 2.94
Lymnaeidae 2 2.94
Elmidae 2 2.94
Erpobdellidae 2 2.94
Hydroptilidae 2 2.94
Beraeidae 2 2.94
Taeniopterygidae 2 2.94
Simuliidae 2 2.94
Sialidae 1 1.47
Perlodidae 1 1.47
Philopotamidae 1 1.47
Physidae 1 1.47
Planorbidae 1, 1.47
Polycentropodidae 1 1.47
Sericostomatidae 1 1.47
Scirtidae 1 1.47
Leptoceridae 1 1.47
Hydrophilidae(incl.Hydraenidae) 1 1.47
Hydrometridae . 1 1.47
Hydrobildae (ind. Bithyniidae) 1 1.47
Glossiphoniidae 1 1.47
Ephemerellidae 1 1.47
Dendrocoelidae 1 1.47
Coenagrionidae 1 1.47
Chloroperlidae 1 1.47
Chironomidae 1 1.47
Caenidae 1 1.47
Baetidae 1 1.47
Tipulidae 1 1.47
Goeridae 1 1.47
Total 68 100
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Table 58 The species missedby WelshRegion's primary analysts
Species n % of Welsh Region's
missed species
in PrimaryAudit
Ancylusfluviatilis Muller 4 5.80
Pisidiumsp. 4 5.80
Lumbriculidae 3 4.35
Protonemura sp. 2 2.90
Erpobdellidaeindet 2 2.90
Oreodytes sanmarkii (Sahlberg) 2 2.90
Brachyptera risi (Morton) 2 2.90
Naididae 2 2.90
Lype sp. 2 2.90
Piscicolageometra (L.) 2 2.90
Hydroptila sp. 2 2.90
Lymnaeasp. 1 1.45
Nemoura cinerea (Retzius) 1 1.45
Nemouridae indet 1 1.45
Oulimniustuberculatus (Muller) 1 1.45
Perlodes microcephala (Pictet) 1 1.45
Lymnaeaperegra (Muller) 1 1.45
Physa sp. 1 1.45
Plectrocnemiaconspersa (Curtis) 1 1.45
Potamopyrgusjenkinsi (Smith) 1 1.45
Pyrrhosoma nymphula .(Sulzer) 1 1.45
Sericostoma personatum (Spence) 1 1.45
Sialisfuliginosa,Pictet 1 1.45
Simulium(asimulium) aureumgroup 1 1.45
Simulium(Simulium)ornatum group 1 1.45
Sphaeriidaeindet 1 1.45
Tinodeswaeneri (L) 1 1.45
Bathyomphaluscontortus (L.) 1 1.45
Silo nigricornis (Pictet) 1 1.45
Ephernerellaignita (Poda) 1 1.45
Wormaldia sp. 1 1.45
Agabus guttatus (Paykull) 1 1.45
Athripsodesbilineatus (L.) 1 1.45
Baetis scambusgroup 1 1.45
Beraea maurus (Curtis) 1. 1.45
Caenisrivulorum Eaton 1 1.45
Chaetopteryxvillosa (Fabricius) 1 1.45
Chloroperlatorrentium (Pictet) 1 1.45
Dendrocoelumlacteum (Muller) 1. 1.45
Beraea pullata (Curtis) 1 1.45
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Table 58 continued
Species % of Welsh Region's
missed species
in PrimaryAudit
Dicranota sp. 1 1.45
Limniusvolckmari (Panzer) 1 1.45
Glossiphoniacomplanata (L.) 1 1.45
Gyraulus albus (Muller) 1 1.45
Hydrocyphon deflexicollis (Muller) 1 1.45
Hydrometra sp. 1 1.45
Hydrophilidaeindet 1 1.45
Hydropsyche siltalai Dohler . 1 1.45
Hydropsyche sp. 1 1.45
Leuctra fusca (L.) 1.45
Leuctra sp. 1 1.45
Limnephilidaeindet 1 1.45
Diamesinae 1 1.45
Total 69 100
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SUMMARY OF PRIMARY AUDIT FOR ENVIRONMENT AGENCY
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Table59 Statistics of the 1998 PrimaryAudit for each Agencylaboratory
Analyst/Group Mean Standard No.samples % samples Highest
gains error >2 gains >2 gains no. gains
S.
Mean errors
(l+g+o)
Standard
error
AnglianRegion 60 1.75 0.22 15 25.00 8 2.22 0.24
Central 20 1.60 0.43 4 20.00 8 2.35 0.47
Eastern 20 1.90 0.32 6 30.00 5 2.15 0.34
Northern 20 1.75 0.38 5 25.00 6 2.15 0.45
MidlandsRegion 80 1.80 0.16 21 26.25 5 2.16 0.19


20 2.00 0.34 5 25.00 5 , 2.25 0.38UpperSevern
LowerSevern 20 1.40 0.31 4 20.00 5 1.85 0.38
UpperTrent 20 1.65 0.27 5 25.00 4 2.10 0.39
LowerTrent 20 2:15 0.33 7 35.00 5 2.45 0.39
North East Region 60 1.43 0.20 12 20.00 7 1.62 0.23
Dales 20 1.85 0.45 7 35.00 7 1.90 0.46
Northumbria 20 1.30 0.25 3 15.00 4 1.50 0.29
Ridings 20 1.15 0.33 2 10.00 6 1.45 0.43
NorthWest Region 52 1.50. 0.19 9 17.31. 6 2.02 0.22
Central 20 1.55 0.32 4 20.00 5 1.99 0.32
Northern 12 1.33 0.26 1 8.33 3 1.83. 0.51
Southern 20 1.55 0.35 4 20.00 6 2.25 0.38
SouthernRegion 49 1.16 0.17 8 16.33


1.80 0.23
Sussex 11 1.27 0.41 3 27.27 3 1.82 0.44
Hants& I.O.W. 18 1.11 0.28 2 11.11 4 2.00 0.49
Kent 20 1.15 0.24 3 15.00 3 1.60 0.29
SouthWest Region 58' 0.95 0.17 6 10.34 • 1.19 0.18
Cornwall 10 1.60 0.45 1 10.00 5 2.20 0.42
Devon 20 1.35 0.34 5 25.00 5 1.60 0.35
NorthWessex 8 0.38 0.26 0 0 2 0.38 0.26
SouthWessex 20 0.45 0.15


0 2 0.60 0.17
ThamesRegion 60 2.13 0.22 25 41.67 7 2.85 0.28
NorthEast 20 1.70 0.30 8 40.00 4 2.00 0.32
SouthEast 20 1.85 0.39 6 30.00 7 2.65 0.51
West 20 2.85 0.42 11 55.00 7 3.90 0.51
WelshRegion 60 1.32 0.18 12 20.00 5 1.62 0.20
Northern 20 1.40 0.34 5 25.00 5 1.65 0.33
SouthEastern 20 1.40 0.30 4 20.00 4 1.85 0.36


20 1.15 0.29 3 15.00 5 1.35 0.39SouthWestern
WholeofAgency 479 1.53 0.07 112 23.38 8 1.95 0.08
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Table 60 Net effects of the 1998 PrimaryAudit on BMWP score andnumberof scoring taxa for each
Agency laboratory
Region/Area n Mean net % of samples Maximum Meannet % of samples Maximum
effect on underestimated underestimate effecton underestimated underestimate
BMWP score by score >13 of BMWP score no. of taxa by >2 tan of no. of taxa
Anglian 60 8.47 26.67 46 1.43 25.00 8
Central 20 7.45 25.00 46 1.20 20.00 8
Eastern 20 9.40 25.00 25 1.70 .30.00 5
Northern 20 8.55 30.00 28 1.40 25.00 5
Midlands 80 8.45 21.25 35 1.61 22.50 5
UpperSevern 20 10.65 25.00 35 1.85 20.00 5
LowerSevern 20 6.55 15.00 19 1.25 20.00 5
UpperTrent 20 6.95 15.00 23 1.40 15.00 3
LowerTrent 20 9.65 30.00 25 1.95 35.00 5
North East 60 8.33 21.67 42 1.32 16.67 7
Dales 20 11.15 30.00 39 1.80 30.00 7
Northumbria 20 7.45 25.00 27 1.15 15.00 3
Ridings 20 6.40 10.00 42 1.00 5.00


North West 52 6.10 17.31 35 1.13 13.46 6
Central 20 6.95 20.00 35 ' 1.25 15.00 5
Northern 12 5.25 16.67 20 0.83 0 2
Southern 20 5.75 15.00 31 1.20 20.00 6
Southern 49 4.41 12.24 22 0.71 10.20 3
Hants& I.O.W. 18 4.56 11.11 22 0.61 5.56 3
Kent 20 4.40 15.00 19 0.70 10.00 3
Sussex 11 4.18 9.09 19 0.91 18.18 3
South West 58 4.91 13.79 33 0.72 8.62 5
Cornwall 10 8.00 20.00 29 1.00 10.00 5
Devon 20 7.80 30.00 33 1.15 20.00 5
NorthWessex 8 1.88 0 12 0.38 0 2
SouthWessex 20 1.70 0 11 0.30 0 2
Thames 60 9.18 28.33 50 1.73 26.67 7
NorthEast 20 7.65 35.00 19 1.45 30.00 4
SouthEast 20 7.40 20.00 49 1.40 15.00 7
West 20 12.50 30.00 50 2.35 35.00 7
Welsh 60 6.20 23.33 25 1.03 15.00 5
Northern 20 6.40 30.00 25 1.15 20.00 5
SouthEastern 20 6.45 25.00 23 0.95 15.00 4
SouthWestern 20 5.75 15.00 21 1.00 10.00 4
Whole of Agency 479 7.15 20.88 50 1.24 17.75 8
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Table61 The familiesmissedby the Agency's PrimaryAnalysts in the 1998 Audit
Family n % of Agency's
missed families
in Primary Audit
Hydroptilidae 40 6.01
Planariidae(incl. Dugesiidae) 32 4.80
Sphaeriidae 29 4.35
Caenidae 28 4.20
Elmidae . 25 3.75
Planorbidae 24 3.60
Limnephilidae 23 3.45
Hydrobiidae(ind. Bithyniidae) 23 3.45.
Ancylidae(ind. Acroloxidae) 21 3.15
Lynmaeidae 21 3.15
Psychomyiidae(ind. Ecnomidae) 20 3.00
Baetidae 20 3.00
Nemouridae 19 2.85
Haliplidae 18 2.70
Hydrophilidae(ind. Hydraenidae) 18 2.70


17 2.55Leptoceridae
Simuliidae 17 2.55
Glossiphoniidae 16 2.40
Tipulidae 14 2.10
Hydropsychidae 13 1.95
Valvatidae 13. 1.95
Dytiscidae(ind. Noteridae) 13 1.95
Goeridae ' 12 1.80
Oligochaeta 11 1.65
Gammaridae(incl. Crangonyctidae) 10 1.50
Polycentropodidae 10 1.50
Sericostomatidae 9 1.35
Asellidae 9 1.35
Dendrocoelidae 8 1.20
Beraeidae 8 1.20
Ephemerellidae 8 1.20
Piscicolidae 8 1.20
Lepidostomatidae 8 1.20
Leptophlebiidae 8 1.20
Chloroperlidae 7 1.05
Leuctridae 7 1.05
Scirtidae 7 1.05
Gyrinidae • 7 1.05
Erpobdellidae 6 0.90
Physidae 6 0.90
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Table 61 continued
Family % of Agency's
missed families
in PrimaryAudit
Coenagrionidae 5 0.75
Chironomidae 5 . 0.75
Taeniopterygidae• 5 035
Rhyacophilidae(incl Glossosomatidae) 4 0.60
Corixidae 4 0.60
Hydrometridae 4 0.60
Libellulidae 4 0.60
Calopterygidae 3 0.45
Sialidae 2 0.30
Ephemeridae 2 0.30
Gerridae 2 0.30
Odontoceridae 2 0.30
Notonectidae 2 0.30
Heptageniidae 2 0.30
Neritidae 2 0.30
Philopotamidae 2 0.30
Perlodidae 1 0.15
Perlidae 1 0.15
Unionidae 1 0.15
Total 666 100
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Table62 The speciesmissed by the Agency's PrimaryAnalystsin the 1998 Audit
Species ii % of Agency's
missed species
in Primary Audit
Hydroptila sp. 28 4.02
Pisidiumsp. 25 3.59
Potamopyrgusjenkinsi (Smith) 23 3.30
Ancylusfluviatilis Muller 18 2.58
Polycelisnigra group 17 2.44
Caenisluctuosa group 16 2.30
Lymnaeaperegra (Muller) 14 2.01
Elmisaenea (Muller) 14 2.01
Baetis rhodani (Pictet) 14 2.01
Haliplussp. 12 1.72
Limnephilidaeindet 11 1.58
Gyraulusalbus (Muller) 10 1.43
Hydraenagracilis Germar 10 1.43
Valvata cristata Muller 10 1.43
Simulium(Simulium)ornatum group 10 1.43
Lype sp. 9 1.29
Sericostomapersonatum (Spence) 9 1.29
Glossiphoniacomplanata (L.) 9 1.29
Caenisrivulorum Eaton 8 1.15
Dendrocoelumlacteurn (Muller)• 8 1.15
Ephemerellaignita (Poda) 8 1.15


8 1.15Piscicolageometra (L.)
Asellusaquaticus (L.) 8 1.15
Oulimniustuberculatus (Muller) 7 . 1.00
Gammaruspulex (L.) 7 1.00
Helobdellastagnalis (L.) 7 1.00
Tinodeswaeneri (L.) 6 0.86
Elodes sp. 6 0.86
Hydropsyche siltalai Dohler 6 0.86
Lumbriculidae 6, 0.86
Polycelisfelina (Dalyell) 6 0.86
Armiger crista (L.) 6 0.86


5 0.72Silopallipes (Fabricius)
Oreodytes sanmarkii (Sahlberg) 5 0.72
Orectochilusvillosus (Muller) 5 0.72
Plectrocnemiaconspersa (Curtis) 5 0.72
Goera pilosa (Fabricius) 5 0.72
Caenishoraria (L.) 5 0.72
Ithytrichiasp. 5 0.72
Brachyptera risi (Morton) 5 0.72
97
Table 62 continued
Species


% of Agency's
missed species
in Primary Audit
Lepidostoma hirtum (Fabricius) 5 0.72
Hydropsyche sp. 5 0.72
Habrophlebia fusca (Curtis) 5 0.72
Chloroperla torrentium (Pictet) 5 0.72
Libellulidaeindet 4 0.57
Lymnaea sp. 4 0.57
Mystacides azurea (L.) 4 0.57
Nemoura avicularis Morton 4 0:57
Nemurella picteti Klapalek 4 0.57


4 0.57Acroloxus lacustris (14
Oxyethira sp. 4 0.57
Oulimniussp. 4 0.57
Erpobdella octoculata (L.) 4 0.57
Beraeodes minutus (L.) 4 0.57
Potamonectes depressus (Fabricius) 4 0.57
Sphaeriidae indet 4 0.57
Baetis vernus Curtis 4 0.57
Protonemura sp. 4 0.57
Valvata piscinalis (Muller) 3 0.43
Athripsodes sp. 3 0.43
Anisus vortex (L.) 3 0.43
Tipula sp. . 3 0.43
Hippeutis complanatus (L.) 3 0.43
Dugesia polychroa group
. 3 0.43
Tubificidae 3 0.43
Calopteryx splendens (Harris) 3 0.43
Psychomyiapusilla (Fabricius) 3 0.43
Bathyomphaluscontortus (L.) 3 0.43
Leuctra fiisca (L.) 3 0.43
Brychius elevatus (Panzer) 3 0.43
Lepidostomatidae indet 3 0.43
Beraea maurus (Curtis) 3 0.43
Limniusvolckmari (Panzer) 3 0.43
Crangonyx pseudogracilis Bousfield 3 0.43
Naididae 3 0.43
Haliplus lineatocollis (Marsham) 3 0.43
Polycentropus fiavomaculatus (Pictet) 3 0.43
Polycelis sp. 3 0.43
Athripsodes cinereus (Curtis) 3 0.43
Physa sp. 3 0.43
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Table62 continued
Species n % of Agency's
missed species
in Primary Audit
Dicranota sp. 3 0.43


3 0.43Tipula (Yamatotipula)montium group
Athripsodes aterrimus (Stephens) 3 0.43
Micronecta sp. 3 0.43
Planariatorva (Muller) 3 0.43
Drusus annulatus (Stephens) 2 0.29
Bithyniatentaculata (L.) 2 0.29
Ischnura elegans (Van der Linden) 2 0.29


2 0.29Hydrometra stagnorum (14
Erpobdellidaeindet 2 0.29
Hydrometra sp. 2 0.29
Cloeon dipterum (L.) 2 . 0.29
Anacaenabipustulata (Marsham) 2 0.29
Agrayleamultipunctata Curtis 2 0.29
Heptagenia sulphurea (Muller) 2 0.29
Chloroperlatripunctata (Scopoli) 2 0.29
Cyrnusflavidus Mclachlan 2, 0.29
Planariidaeindet 2 0.29
Orthocladiinae 2 0.29
Odontocerum albicorne (Scopoli) 2 0.29
Potamophylaxcingulatus/latipennis 2 0.29
Paraleptophlebiasulmnarginata(Stephens) 2 0.29
Simulium(Eusiniulium)aureumgroup 2 0.29
Physa acuta group 2 0.29
Simulium(Boophthora) erythrocephalum (de Geer) 2 0.29
Nephrotoma sp. 2 0.29
Theodoxus fluviatilis (L) 2 0.29
Nemoura cinerea (Retzius) 2 0.29
Simulium(Simulium)noelleri Friederichs 2 0.29
Nemoura cambricagroup 2 0.29
Notonecta sp. 2 0.29
Wormaldia sp. 2 0.29
Limnephiluslunatus Curtis 2 0.29
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 2 0.29
Leuctra geniculata (Stephens) 2 0.29
Leuctra sp. 2 0.29
Lynmaeatruncatula (Muller) 2 0.29
Triaenodesbicolor (Curtis) 2 0.29
Rhyacophilasp. 2 0.29
Lymnaeastagnalis (L.) 2 0.29
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Table 62 continued
Species


% of Agency's
missed species
in Primary Audit
Beraea pullata (Curtis) , 1 0.14
Silo sp. 1 0.14
Rhyacophila dorsalis (Curtis) 1 0.14
Silo nigricornis (Pictet) 1 0.14
Sialis sp. 1 0.14


1 0.14Pyrrhosoma nymphula (Sulzer)
Prodiamesinae 1 0.14
Sialisfuliginosa Pictet 1 0.14
Baetis sp. 1 0.14
Callicorixapraeusta (Fieber) 1 0.14
Baetis scambusgroup 1 0.14
Caenis luctuosa (Burmeister) 1 0.14
Theromyzon tessulatum (Muller) 1 0.14
Adicella reducta (Mclachlan) 1 0.14
Agabus guttatus (Paykull) 1 0.14
Agabus sp. 1 0.14
Agapetus sp. 1 0.14
Agraylea sp. 1 0.14
Amphinemura sp.. 1 0.14
Amphinemura sulcicollis (Stephens) 1 0.14
Anabolia nervosa (Curtis) 1 0.14
Simuliumsp. 1 0.14
Tinodes rostocki Mclachlan 1 0.14
Simulium(Nevermannia)cryophilumgroup 1 0.14
Anodonta sp. 1 0.14


1 0.14Antocha vitripennis (Meigen)
Tanytarsini • 1 0.14
Asellus meridianus Racovitza 1 0.14
Crenobia alpina (Dana) 1 0.14
Athripsodes albifrons (L.) 1 0.14
Athripsodes bilineatus (L.) 1 0.14
Simulium(Wilhelmia)sp. 1 0.14
Tinodes unicolor (Pictet) 1 0.14
Microptema sp. '1 0.14
Gerris sp. 1 0.14
Glossiphoniaheteroclita (L.) 1 0.14
Glyphotaeliuspellucidus (Retzius) 1 0.14
Nemouridae indet 1 0.14
Gyrinidae indet 1 0.14
Gyrinus sp. 1 0.14
100
Table62 continued
Species


% of Agency's
missed species
in Primary Audit
Halesus radiatus (Curtis) 1 0.14
Coenagrionidaeindet 1 0.14
Helius sp. 1 0.14


1 0.14Ormosia sp.
Limnephilussp. 1 0.14
Hydraena riparia Kugelann 1 0.14
Hydraena testacea Curtis 1 0.14
Hydrocyphondeflexicollis (Muller) 1 0.14
Hydrophilidaeindet 1 0.14
Hydropsyche angustipennis (Curtis) 1 0.14
Hydropsychepellucidula (Curtis) 1 0.14
Leptophlebiidaeindet 1 0.14
Mystacidesnigra (L.) 1 0.14
Pilaria (Pilaria) sp. 1 0.14
Cercyon sp. 1 0.14
Chaetopteryxvillosa (Fabricius) 1 0.14
Chironomidaeindet 1 0.14
Potamophylaxcingulatus (Stephens) 1 0.14
Potamonectes sp. 1 0.14
Platambusmaculatus (L.) 1 0.14
Ilybiussp. 1 0.14
Planorbis sp. 1 0.14


1 0.14Gerris (Gerris) lacustris (L.)
Diamesinae 1 0.14
Gammarussp. 1 0.14
Dinocras cephalotes (Curtis) 1 0.14
Physa fontingis (L.) 1 0.14
Perlodes microcephala (Pictet) 1 0.14
Enallagmacyathigerum (Charpentier) 1 0.14
Ephemera danica Muller 1 0.14
Ephemera sp. 1 0.14
Orthotrichia sp. 1 0.14
Ceracleanigronervosa (Retzius) 1 0.14
Planorbiscarinatus/planorbis 1 0.14
Total 697 100
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Table63 Missedfamiliesfor all samplesin the 1998Audit
Family n % of missed families
in 1998 Audit
Hydroptilidae 61 5.91
Planariidae(ind. Dugesiidae) 45 4.36
Caenidae 44 4.26
Sphaeriidae 42 4.07
Elmidae 39 3.78
Planorbidae 38 3.68
Limnephilidae 35 3.39
Psychomyiidae(incl.Ecnomidae) 35 3.39
Hydrophilidae(incl.Hydraenidae) 34 3.29
Simuliidae 32 3.10
Lymnaeidae 31 3.00
Ancylidae(incl. Acroloxidae) 31 3.00
Hydrobiidae(ind. Bithyniidae) 30 2.90
Baetidae . 28 2.71
Nemouridae 27 2.61
Leptoceridae 27 2:61
Glossiphoniidae 27 2.61
Haliplidae 24 2.32
Tipulidae 22 2.13
Hydropsychidae 22 2.13
Dytiscidae (incl.Noteridae) • 18 1.74
Gammaridae(incl.Crangonyctidae) 18 1.74
Goeridae 17 1.65
Lepidostomatidae 17 1.65
Polycentropodidae 17 1.65
Chloroperlidae 16 1.55
Ephemerellidae 16 1.55
Valvatidae 15 1.45
Asellidae 14 1.36
Oligochaeta 14 1.36
Leptophlebiidae 14 1.36
Sericostomatidae 13 1.26
Beraeidae 12 1.16
Taeniopterygidae 12 1.16
Rhyacophilidae•(incl. Glossosomatidae) 12 1.16
Dendrocoelidae 11 1.06
Gyrinidae 10 0.97
Piscicolidae 10 0.97
Physidae 10 0.97
Leuctridae 10 0.97
Erpobdellidae 8 0.77
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Table 63 continued
Family ii % of missedfamilies
in 1998 Audit
Chironomidae 7 0.68
Coenagrionidae 7 0.68
Scirtidae 7 0.68
Libellulidae 6 0.58 .
Hydrometridae 5 0.48
Notonectidae 4 0.39
Odontoceridae 4 0.39
Corixidae 4 0.39
Philopotamidae 3 0.29
Unionidae 3 0.29
Brachycentridae 3 0.29
Calopterygidae 3 0.29
Gerridae 3 0.29
Perlidae 3 0.29
Sialidae . 3 0.29
Heptageniidae 3 0.29
Ephemeridae 3 0.29
Neritidae 2 0.19
Siphlonuridae 1 0.10
Perlodidae 1 0.10
Total 1033 100
•
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Table64 Missedspeciesfor allsamplesin the 1998Audit
Species n % of missed species
in 1998 Audit
Hydroptila sp. 39 3.60
Pisidiumsp. 36 3.32
Potamopyrgusjenkinsi (Smith) 30 237
Ancylusfluviatilis Muller 27 2.49
Elmisaenea (Muller) 25 2.31
Caenisluctuosa group 23 2.12
Polycelisnigra group 21 1.94
Hydraena gracilis Germar 21 1.94
Baetis rhodani (Pictet) 21 1.94
Lymnaeaperegra (Muller) 21 1.94
Limnephilidaeindet 19 1.75
Simulium(Simulium)ornatum group 17 1.57
Ephemerellaignita (Poda) 16 1.48
Caenis rivulorum Eaton 15 1.39
Lype sp. 15 1.39
Haliplussp. 15 1.39
Gyraulusalbus (Muller) 14 1.29
Sericostomapersonatum (Spence) 13 1.20
Glossiphoniacomplanata (L.) 13 1.20
Gammaruspulex (L.) 13 1.20
Helobdellastagnalis (L.) 12 1.11
Asellusaquaticus (L.) • 12 1.11
Lepidostoma hirtum (Fabricius) 12 1.11
Chloroperla torrentium (Pictet) 12 1.11
Dendrocoeltimlacteum (Muller) 11 1.02
Va1vatacristata Muller 11 1.02
Brachyptera risi (Morton) 10 0.92
Piscicolageometra (L.) 10 0.92
Hydropsyche siltalai Dohler 10 0.92
Armigercrista (L.) 9 0.83
Polycelisfelina (Dalyell) 9 0.83
Ithytrichia sp. 9 0.83
Habrophlebiafusca (Curtis) 9 0.83
Oxyethirasp. 8 0.74
Hydropsyche sp. 8 0.74
Oulimniustuberculatus (Muller) 8 0.74
Plectrocnemia conspersa (Curtis) 8 0.74
Orectochilusvillosus (Muller) 8 0.74
Tinodeswaeneri (L.) , 8 0.74
Psychomyiapusilla (Fabricius) 8 0.74
Silopallipes (Fabricius) 7 0.65
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Table 64 continued
Species


% of missed species
in 1998Audit
Caenis horaria (L.) 7 0.65
Elodes sp. 6 0.55
Athripsodes aterrimus (Stephens) 6 0.55
Oreodytes sanmarkii (Sahlberg) 6 0.55
Athripsodes cinereus (Curtis) 6 0.55
Lumbriculidae 6 0.55
Libellulidaeindet 6 0.55
Dicranota sp. 6 0.5.5
Sphaeriidaeindet 6 0.55
Acroloxus lacustris (L.) 6 0.55
Erpobdella octoculata (L.) 6 0.55
Polycentropus flavomaculatus (Pictet) 6 0.55
Potamonectes depressus (Fabricius) 6 0.55
Agapetus sp: 6 0.55
Beraeodes minutus (L.) 6 0.55
Goera pilosa (Fabricius) 6 0.55
Bathyomphaluscontortus (L) 6 0.55
Hippeutis complanatus (L.) 5 0.46
Chloroperla tripunctata (Scopoli) 5 0.46
Crangonyxpseudogracilis Bousfield 5 0.46
Crenobia alpina (Dana) 5 0.46
Limniusvolckmari (Panzer) 5 0.46
Mystacides azurea (L.) 5 0.46
Anisusvortex (L.) 5 0.46
Lymnaea sp. 5 0.46
Oulimniussp. 5 0.46
Nemoura avicularis Morton 5 0.46
Physa sp. 5 0.46
Haliplus lineatocollis (Marsham) 5 0.46
Baetis vernus Curtis 5 0.46
Protonemura sp. 5 0.46
Beraea maurus (Curtis) 5 0.46
Leuctra fusca (L.) 4 0.37
Rhyacophilasp. 4 0.37
Lepidostomatidae indet 4 0.37
Simulium(Wilhelmia)sp. 4 0.37
Athripsodes sp. 4 0.37
Laccobius (Macrolaccobius)bipunctatus (Fabricius) 4 0.37
Lymnaea truncatula (Muller) 4 0.37
Simulium(Simulium)noelleri Friederichs 4 0.37
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Table 64 continued
Species ii % of missed species
in 1998 Audit
Naididae 4 0.37
Polycelissp. 4 0.37
Nemurellapicteti Klapalek 4 0.37
Valvata piscinalis (Muller) 4 0.37
Tubificidae 4 0.37
Tipula sp. 4 0.37
Notonecta sp. 4 0.37
Brychius elevatus (Panzer) 4 0.37
Tipula (Yamatotipula)montium group 4 0.37
Odontocerum albicorne (Scopoli) 4 0.37
Agrayleamultipunctata Curtis 3 0.28
Rhyacophiladorsalis (Curtis) 3 0.28 .
Hydropsychepellucidula (Curtis) 3 0.28
Brachycentrus subnubilus Curtis 3 0.28
Pyrrhosoma nymphula (Sulzer) 3 0.28
Amphinemurasulcicollis (Stephens) 3 0.28
Hydrometra stagnorum (L.) 3 0.28
Anodonta sp. 3 0.28
Orthocladiinae 3 0,28
Physa acuta group. 3 0.28
Nemoura .cambricagroup 3 0.28
Dugesia polychroagroup 3 0.28
Leuctra sp. 3 0.28
Calopteryx splendens (Harris) 3 0.28
Silo sp. 3 0.28
Dinocras cephalotes (Curtis) 3 0.28
Athripsodes bilineatus (L.) 3 0.28
Micronecta sp. 3 0.28
Lymnaeastagnalis (14 3 0.28
Planaria torva (Muller) 3 0.28
Planariidaeindet 3 0.28
Drusus annulatus (Stephens) 3 0.28
Limnephiluslunatus Curtis 3 0.28
Antocha vitripennis (Meigen) 3 0.28
Simulium(Eusimufium)aureumgroup 3 0.28
Glossiphoniaheteroclita (L.) 2 0.18
Athripsodes albifrons (L.) 2 0.18
Cyrnusflavidus Mclachlan 2 0.18
Cloeon dipterum (L.) 2 0.18
Bithyniatentaculata (L.) 2 0.18
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Table 64 continued
Species


% of missedspecies
in 1998Audit
Gerris sp. 2 0.18
Gammarus sp. 2 0.18
Asellusmeridianus Racovitza 2 0.18
Baetis scambusgroup 2 0.18
Agraylea sp. 2 0.18
Chironomidaeindet 2 0.18
Anacaena bipustulata (Marsham) 2, 0.18
Ephemera sp. 2 0.18
Erpobdellidae indet 2 0.18
Ormosia sp. 2 0.18
Wormaldia sp. 2 0.18
Leptophlebiidaeindet 2 0.18
Leuctra geniculata (Stephens) 2 0.18
Micropterna sp. 2 0.18
Mystacidesnigra (L.) 2 0.18
Nemoura cinerea (Retzius) 2 0.18
Ischnura elegans (Van der Linden) 2 6.18
Simulium(Boophthora) erythrocephalum (de Geer) 2 0.18
Limnephilussp. 2 0.18
Sialis sp.. 2 0.18
Paraleptophlebiasubmarginata (Stephens) 2 '0.18
Protonemura meyeri (Pictet) 2 0.18
Ilybius sp. . . 2 0.18
Potamophylax cingulatus/latipennis 2 0.18
Planorbis carinatus/planorbis 2 0.18
Planorbis sp. 2 0.18
Nephrotoma sp. 2 0.18
Triaenodes bicolor (Curtis) 2 0.18
Tinodes unicolor (Pictet) 2 0.18
Hydropsyche angustipennis (Curtis) 2 0.18
Hydraena testacea Curtis 2 0.18
Heptagenia sulphurea (Muller) 2 0.18
Tinodes rostocki Mclachlan 2 0.18
Theromyzon tessulatum (Muller) 2 0.18
Hydraena riparia Kugelann 2 0.18
Hydrometra sp. 2 0.18
Theodoxus fluviatilis (L) 2 0.18
Agabus sp. 1 0.09
Potamophylax cingulatus (Stephens) 1 0.09
Baetis sp. 1 0.09
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Table 64 continued
Species


% of missed species
in 1998 Audit
Prosimuliumhirtipes/latimucro 1 0.09
Beraea pullata (Curtis) 1 0.09
Sialisfuliginosa Pictet 1 0.09
Agabus guttatus (Paykull) 1 0.09
Potamonectes sp. 1 0.09
Adicellareducta (Mclachlan) 1 0.09
Prodiamesinae 1 0.09
Polycentropus sp. 1 0.09
Anacaenaglobulus (Paykull) 1 0.09
Tanytarsini 1 0.09
Taeniopteryx nebulosa (L.) I 0.09
Siphlonuruslacustris Eaton 1 0.09
Simuliumsp. 1 0.09
Amphinemurasp. 1 0.09
Anabolianervosa (Curtis) 1 0:09
Silo nigricornis (Pictet) 1 0.09
Simulium(Simulium)reptans (L.) 1 0.09
Amphinemurastandfussi Ris 1 0.09
Simulium(Simulium)argyreatumgroup 1 0.09
Simulium(Nevermannia)lundstromi (Enderlein) 1 0.09
Simulium(Nevermannia) cryophilumgroup 1 0.09
Aplexa hypnorum (L.) • 1 0.09
Ceraclea nigronervosa (Retzius) 1. 0.09
Glossiphoniidaeindet 1 0.09
Enallagmacyathigerum (Charpentier) 1 0.09
Enchytraeidae 1 0.09
Ephemera danica Muller I 0.09
Hydrophilidaeindet 1 0.09
Esolus parallelepipedus (Muller) 1 0.09
Hydrocyphon deflexicollis (Muller) 1 0.09
Callicorixapraeusta (Fieber) 1 0.09
Hydrobius fuscipes (L.) 1 0.09
Diamesinae 1 0.09
Glossosoma sp. 1 0.09
Glyphotaeliuspellucidus (Retzius) I 0.09
Helophorus (Atracthelophorus) breyipalpis Bedel 1 0.09
Gyrinidaeindet 1 0.09
Gyrinussp. 1 0.09
Helius sp. 1 0.09


1 0.09Gerris (Gerris) lacustris (L.)
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Table 64 continued
Species


% of missedspecies
in 1998 Audit
Chaetopteryx villosa (Fabricius) ' 1 0.09
Brachyptera sp. 1 0.09
Pi!aria(Pilaria) sp. I 0.09
Caenis luctuosa (Burmeister) 1 0.09
Physa fontinalis (L.) 1 0.09
Philopotamus montanus (Donovan) 1 0.09
.Perlodes microcephala (Pictet) 1 0.09
Ecdyonurus sp. 1 0.09
Cercyon sp. 1 0.09
Leuctra inermis Kempny 1 0.09
Paraleptophlebiasp. 1, 0.09
Orthotrichia sp. 1 0.09
Coenagrionidaeindet 1 0.09
Oreodytes sp. 1 0.09
Crunoecia irrorata (Curtis) 1 0.09
Nemouridae indet 1 0.09
Platambus maculatus (L.) 1 0.09
Halesus radiatus (Curtis) 1 0.09
Total 1083 100
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